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l>fwl 

<st amt 'srtf^r^ <iw 

ftwf^tcs awtPte 5’raf?*i i c>r^sc®n arc? 
'srfae ^wfi? am ait «wf*ra wi ?’*t i 

^55fH ^C*r fTOtFI* VftST *5pt§%[ 4 ?? fjfvsjt ^ 

fosstf^s i 5ftsrtwa fcsra tsnrn «i i ait 

form bmft? «dnw» tofm 

fa ^tE5f STf^ aft? 5|t^ «Tlt?r 'St’nt fa% 
ait am«t*itr® f^rfafa cell i ’srHfafo irfafa 
ait «tt5|i *mi ?’cg 'sitsrtt^r ^rftfars ^^:<r i tfa— 
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(fate 

5 ^t«. *nsc®rfa ?«sl, frrc'K ifal < H N e?rt 

«^1%5i ^«n «rt^ cm *ti <*pr ^nt ?me cw*n 
*rft< i o$t*nn ?soti ^ <sn?^ ^ 

*wtw *fc5? i is^r^f ^f«r® «rtw c?, ^it% 
fktffwi frmFrcrft otc^: sn c^, •tw 

i'. aw%, »mc*T ^r 'surest 

wp$s ’tiWH, ^nsf® s^< 

i % / ' s' 

c$m : »w ^t? (^8 ^tirttf?- *ri «twr® 

?t8*t i <*k«r , ®sm *jwt* *PFirte 

■ 1 , ’ ,.-> 

cm\ «iw*, twc« stftf ^ mn 

‘> 

(Lord Byron) srff% <$& <Mft 








ftwt*f Vftnht * ’' 

*1 

'ek* *Rt 57t«. c^to 4? *1 gjhi ?tn^ 

ftft <s&m , ®i>it«tt^'i c®rft fetkw i ^ 3*?si 

^sjt?r ^*n etml c*tt*n i • 

ftssTJT-SfflTOe (Sik^Sf $k«, C*t ^5 TO 
'siTfrot? *rcks , ®fs <fro ^5 csrftt wtra i 
W fosstft^F «TffTOt* ^t«, ?r'nt CMC? ; '®t« 

'*rWir fact's ^w? 4 ! wt, Jrftft ^fcri c<^! 
nfflcw tfsftre «rsj? «wfa *n>*rl *rk?, c*r 
i^rs witrol ?rtftr*f i fti «rc>t?i 
*rtsrt® ^1 «tc»tch ^’t?r ^s to to crosift 5 ? tot 
< ii?? brstfro ^«U ?ntcw tow 

ftf i 

«t«fw *nr—^f%fT ^*n i sift <*m 'stWot 

wftA erarrsH’is i sift sn ?’i*j ^*rfa 

iflTOSR «I5»I t etft <ptsj^ sift tfra ft* >wra *mr® 

* * 

?si i ififc *ft« TO^stsfa 'srtfwfa Wft ’jpr fti ia*li> 
'Sift srftfa*l ^kii—■c&tsrcrl <(? toto; '@1* Wft 31 i 

ciffftr csfftftfw stjtftftss 

(Galileo) 3 ft ftstft-SfStT® «tfTOI‘ tftftH J 4 «s 8 
'SIW ftft Sf’HSl? 4 ! *t?R sift iftft ^*tft 



. for*rt«. 

* 

'srrtfTOi tor w ^$t?t ffe tot i 

f*W (Pisa) 3TOS3 fff ffsrtTOt SSt^fft ff v fl5S[ I 

(Ti^rtw ’rot <iRftsr faff f*RR ?Wr faror 

fc*r*Rft @rar 1%? 0R,ff5 <OT*R<R, ’N®t3^5>5t? 
crop OTsurf^-fafa^ *i^sf 4*1 *As# 
5 t®slc® ^fa®r— is^R ®R (top TOt <ipwft 
fl fare i faff TOf® *wt 
TOIRR CT, «iWRR ®R 

c«ire fl fare rsri fl cfre 
®r fare Rfjre to *ra 
nt’ire, «ffa <rr?i^ <i? <re?r 
'srt’rc^ tor to*i *rwcs; 

V ' 

Rft«. taTOR ®R fa^f 
C«ire fl fare C^nS *[fa 
<m otto »rfcf, s’re 
va^rR fl fa*? cfre ®R fare rec®® ft*p <ro otto^ 
*iTfre 4*K «lTOJTOft <sfc <TTO ®R fa=P OT*P fl fare 
«jsRt fl fa*? Cfre ®R fare ^fare Jft OTrof TO 
rnfre i 

fro C5W CWW faff ff fTOB tfw ftTOR srl I 



■njifafas 


fnfn c*ft n^sriN ®t* c«ttn ft fen nf«*i ^ ft 
cfcn ®t#r ron ntnft nw nw nr® fes ww •rfft 
fan «t’t* OTfJWT «, 'St® ntfl* fen nnft nftn ^f- 
^ w? i wt nrtfnfn« % mrcnn c*t, *t^ fen 

n^festw ®tn fen <*w fi fen 
^»ps—etc®m cnfntn nro nnfn i 

<l& fa* ^1*1 n’tff n^T nUtW 
$t* sir nfn?t cntnn nwni 

(Pendulum)-^ nfl 

fal ?’n I fnfn ^ ^Jtntn cw 
fatm ®iTt^rc«^lc® ^t’tn nm*n 
'5lt? ! ® n\C»R c (ct femra 
nn?R c*i, n4n srt,— cn 
cntn* ntfl vSn# 5tspPl 
cwm ?f? n««1 ^®1 fes cfw ^rfnR 
fes, cnl fnfewfan fafr cwtm fen nfn «tc®jn 
cntnfe nsrft nfte. ^nnf* ft cftn ®tn fen rcs 
noml 'Btn cftn fl fen npp® n® nsrct nftw, fiicrnn 
*rf?t fen cn$ *m nt’lR—<4n$ <3%e n?r, ns?« to i 
^ ?tnw n% cn^nt^ ntfrotn n?1 n’n t 
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brw. 

«wor <sfe ®tW«'4i C5i% yfe 

5*515 5TC® 5T5515 5*5055, f5*? *fC5 3R»(S «rtw- 

\ 

5*1®T5*15 5fe bsft 5’®r t er4sr 15551 C5l5e 'sift 

fsrf55 *rf? cfw > 5f%5 515 w C5^f?> sp[os 

5tt?, ub 5f% 5151® < 45 * 515155 5TW5 i ^rrsrfll «15^ 
5TM15 cwor «Tff%, ftl d& 51513* 5TM15 s’os^ 
«ts 5 ? <45>tf> fawifli* 5W p’oi cw! 

c«twi “ 5515 * f5*5?$ mm < 45 ? 55t5 ft f®t55 
uts c^rt«f 55 srf5 i 55t5 <455 arwonr «ti5 555 555 
5*tts?t 5j55t5 5*51 50?—C5#55lft, >rfe?9t fiiffe 
515-515015 st5*i, 55, 5t5i «t5T5 c«t*pn, 

C5*J5 «PfI? 5?f55 fsft55 fcft 5*5t5 ?tc? 55tt55 
4?t$ eirafsfsr i <i)5w f%, ^nrtc*t 55tt55 upp ef?t? 
srt?(5 5*lo i fi> bsft ?’E5 5t55 C5t5t5 «*ftre ^tfst 
55 I JW 5*515 5*[05 C5C5—5515 51 5’OT 5$5l5 
5J55 ^f^pW frlfe 'Sts^f I f%l 4% 5515 555 
55fet55 «Ttf55Fl5 5*51 55 *555 ?f 5’05 C?l5 «f5*T5 
%155 5*51 5$5*t5 f?5 51 I 

05t55l 55 3ff®5^! 3fl5, 5515 45* @t^t5 51155 
'srtJn 5’r® *tt*5l 515 I 555 5515515 C505* Sf&l 5l’5 



fswfa'Sfr’OT 

1 * 

I 

yg iftw, '§it?r crtw« carl? 

WttT Tl. I <sk Tt^ll 4TJ; WlW nfjt 9 ^: iWETHti W’cn 
TO, ^nT° TftT cwlT'e Ttft TRw ot« 5I wfa 

sn i <& wjw f% &ttti strict toth 

wti wft 4T win mrart tin, fwr tt v «tti >aT*t’ m 
T«n i 'flWWTtw nfarw cntw$ urcn ■ Jf 
njrati crtw's *rc<it ittw wi i 

wf cit^, ^ urotto wwt*rfr Ttifenr ^twt 

wflCTflWWft I 'Stl sitW 5t*f \ TTjNlT (Charles 
Goodyear) I fw ^‘'tRW IWtUT T’tl W 3TW 

Tttwi ^Rwtt wi wtr cn$ nw *t#tm 

>■ V 

w^fenw i ufetTw *t#lm wfw nwra iaTfww a&t* 
t%fw fTTt® STRICT WWtRra 1CTP Wt^TfW (Sulphur) 
WIT 1wf*RW fe®R I <at?TW ft«R*ra Ttn 
Ufa 4WT naifttt I’n (fa, TIT Tt’CT 

wrn itw Ttcw wsps^ ttwiRt tii fare *ttre i -at 

«(Tt#T TtW TRfTtTttcwn^. (vulcanisation) I Tfa 

Ttnfwn? Tl w’re T«tr^ ^ «t«rtfow c*fciH> s 

(patent) T’Cl fa^OTT, TWt«. - Jt «WtCT Ufa *T9 
th >aTWt5 frfw fri nfa cw$^ twit vffafar tI i 



brcte 

'Sff^ , ®w *w?3 , src«n^ <iPPSJi fnt*t§ «r^? m% 
?’cir ^i*rc w <pwsre srt^l 

' ' x 

frnit? (Tyre) 'stSRI sratER! bfal ’P&S fonjF® I JW VS 

K V 

va^s<& bRt«. C’PI—'SKSR^ ^f’?t 'Wt 

*ttf* III I 

cstwi ??C5i mm sn, mv\m nft^itww «<w *Rra 

<2tj?n ^k«m bln fs?*i i “3W liPPRiif n? RiHn 
■JW 4^ otTftffof ??-S fop I <iW 

?rtf c«rre «flt oft'ani ntn i ^vn cmrc «ttri>n 
stw nTTOrtwf c^ra c*tc*, wra <«$ stn nt°®rl- 
orrm «tt? iRfan* ?’% i torre nTf*w*tt*ra 
■at stn b^t® i ^ftara • ettnn sm c*rtH?r «n* *pp*r 
«mt <xf& c?i% wttft, ntft «r§fe «tt^8 i 
<\$ VtofST utro fnnrte i- 

>iwr to? etn nt?*rtwc"f «i^r ^tfartw 

w’v, fipi uqnn brat* cnwe tosi ^ftsrcr etn 
*lt-e?rl nt? i 'iforaro 'sra^t? ^nrora nsfiM ^ cn, 

'src , t>PtT® *nsr?t «tp *tf?irt!:*i 
bsft wi wcsm <w ^f * nw tftwi ^l*r 



ftwif * 

r, r 

c^n i in'® 4wli> ^TWl^Bt hct ?riw 

'sjfe ^rrtrf’sr*! ^1—o&1i> 

c«CT$ *TTOf^F fc*ttra baft 
*rm ^ f%?1 c*i$ ^ciW fawtftwi TOraft 
i $ctt[ *rcwtrr *tt? trot® ?’*t ot, 

2CT«l1*fCT?t (Napthalene) TOT C^« W 'BlfttSR 
(Oxygen) CW«H *rfc, ^St’ ?’CT fcsft 

*’ro*tCTi ^ c*r«f sn c^stwi sfa 

4 

— 1 ?rr wffl, c*tt*CT stm Fft^i font 3t*n?( 

^t’c® c*tw wrtr^r *1 i f%® «(%**( c^tsra erfaEat* 
^Trrfe W «rt^tw? >ct OCT m i *rtor 

<£*lfW 5®rf^r urct *ttarfi>3 &5N ^if^rCT? mv 
'®t’?T *TCT 'fl’fft «t1C$lftl>1<f (Thermometer) 

fl*r i <3t «rtr*^Tf®r^ttrt& ifraraR «prt^*rf5t^1- 

CTs; $r® c»ct c&x tip* srtrftfafrtoRi 

oit < tct?( tot *fro cm i 

^^ppsf ^'STO tiCT ^rt’ ! srt*n *F?ri to^st 'st’t 

j *tt s e^1 c*m, «t«ft«. <1tTOfTr '*rt®CTr ®%®s(, 9CT «n- 

tot trof ow 4rct ^CT?r f?m ^l®r 

Ve! «ra:*hr *tf?srtE«i sfl«T «ws 




- bmm 

tvs 4m mmtw mam tvs mte i mwr, 
4m cqw terct m am: fcd phii 4«m ’rtwwr 
<m w cww nrem m? on urnmte 
fc*rtw «w® i 4« ms 4^0 mrwm tz$ tew, fm® 
%t’* msw ^ m*fm«im TOftftfc* mtcStftlm 
'stn! sri osvs cm®, ^5t’ 

X 

*’tm <2W® m*m §«tm ts tel TO I 

te <$ ’rws ^i <p m* m«ffm cmte wtm i 
4tm?r tmtw *tte *rfa mtet^f 

(Sir Isaac NewtonH* mttem, stt*Utel-^ TO 

mjf? t *ff?r mtet^ arm ftsam-amre site 
4m te fsiSfo artm^ *rf*fra i fmfm mw#tm 
n'm faga t te stmrnrMm mtfmsfa i ^ $r? 

ms mttem Jrt«rteMs® •, m<fc. <sm 
am <2$cmt mtei mm? 4^ wsnVn i 

\w< 

on mm mm fw? rntw? mm i o®mtf??ftm mfer 
CTtmrn m«w c^mr*-mttef?im, fmcrm *tte 
5irt1mte<r m«n teif? i fmfar s#te Itltm? 
mtai mm 4m mfcr mte*? f^H mwt 

wmanw mam i 



fawt*r * faro 

i 

w C^afar* fa* f a g lt» rc3 a wt$ '$«ta ?Vt*. 

cwi catas towrt cm caai fim—Ttm 1aa1a$t*rcaa 
aasr ftar *t*t*c art*ta aitffc® fro care atar 
?’®T I ^fSfea[« law* <2ltOT fata iflCffR I »<ft aatf 
fata <<wftsr 'tra ar#ta *rc*nr atatta a’ta fagi 
aatsa i , isaa aata $ta <aall> ’sqtcnsf^tt^ cat* 
afai ^tc*l»r a’t* fata atf&a «aa •a®* i 
'aafa fatkaa atata fa^ta ^ra s’a—‘fattaafe at? 
cat* arf&re a®.* c*a ?” faf*«i ^ faata fagl 
*ata ata fafa faa *at*a ca, *t’a *ta e i 'sira fa%t 
aa, *ffal) 'siftaafo* * 1 *^ *at? i <jfafia 'atafata 
srai^ 'srlr-'tsT# at? cat* a’ta to at1i>a 'eaa ^ta 
*reai cfft a*a %*’ta fali>afa*t®*ataaca, 

■SI x V v * 

■s^'srtta* a’ta aa—^rfaft a*a fafaatast a*a aata 
'srM t i *are •, c*ta* fafaaft faal atattar >$re «fr^c® 
aitaal i 

'srssaa fa^. <«ta N re afataa— 1 fafs?i, <jfaft afa 
aaa fafaat*^ , stt*a«i ata, '»it?r afa faal atattat 
cata« a^tjre af^re ai atta, af ?’ta fa*5a^ *rfaat 
Stac** aaa'aatat 'ata^'i aat? i oa$«rt»§ St? 



bwte 

ftusr ?i cnt? ?Wl? ' 3 ?*it^f 

?tt^ I 'Slftt? itfl , *ig?t? ?f? »T5J ?? <®f t? 

*tm&. *?%« ^ff??t <*i?i at?«t5rft* ssf? f?w? 'srt?^t*t? 

CSftl? iSl? C?t?t?, ?t’?. ®FI9> ^Nft «B*J’ at?«I»rt 

«rr*t? ^sgtsr® Bsrtt’Ri *ttt? *il— a ?t<j? '^fat? 

csftt? ^st’? 5t?f?i* *[t?’ cwRi! 

• vflfcflR ?I? Vt? f?$S? c?m ?i? ?’t? *?%, St?,. 

at?, sm?? *r(% >tm ??«r*t? m Vt? c*rt? 
is*-* ffltt 5 ? SMeJS 1 * C*Ttt*? snstjr sW? Vt? ffora 
c?, $r? srjp ?r*lff ?®fi f?^ «mt e t 

iptcftc c?, *rfirft St?c* *j?®t *t?tt& v?^i 5 rk? - r 
■5rf?t? ^j* St? ats^isrft?* sit?^ 4 ! ??re i 
?re? «it^^r«t?r ^ft c?a Vi? ft? ?wtt? 
C?t?, ssf? ?f?ft ai?? at?«CTf ^t? i sstt?t? 

c?® Vi? St? i>t’? 5T?f?i?s ^i? i fi^Si?? 

^ ®rrf?Vt?? ?t? ?t?rv^?-*ff% i <& «rff??tt?? 

^K?T f?«tt*l? 'S(I?? ! ?*t1 STftt? ^*tt? ?I?I? I ■ill 

5rwt?$ e i-*tl% s '®rff??t? iii?^ «t?tf*t^ ?1 ?’i*t f?*t ?t's 

c?? ??, B^af? 4 ! 4?? 5 ?<jat?«i i?? ??, <ifc ?^? 'sit?* 

«ti»r? ^«d arfti (PT$ ?1 1 fVs >*r$ ?<s 4V& Vf??1t?? 



^ atf c«tw srffera *fu? 

ateai—uss »m*t? cBtf «rt»6tfaa faa i 

Vf^-ca” (X-Ray) wa wi at^ i 
cmm <ac®i ^n-ca 1% ^i’ wtsr sn ; tare a^lwfpr 



a^ x c«f^ 

fijfavrtwtst ««^Jt-ca ^ stnrt'srala i <*ft 
sri «rt^OT Halwa foawa at*wta art fat f5fae.*ri 



tat* 

wt *rg9*t9 91 i ’Wre ?*sre wf’9 

'5WT 9 f i 5 91>,j3U99 (Professor Rontgen) 
9t9T9[9TC9 (RontgenRay)^W 

9itf 59 I fa fat9 9«5-9fa 5’*! 'i?!t 

c^rni c^ti w 8rt*( s?i, t.iii^ m <mi *iyi 

^tt59 «W91 9C*I9 

91! *1159 9t9^ «9®T 9lf 
^ fat? C9t 9*rf& 9f? 
irafe ’Hears 'S 9 t? 

fat9 9t91 919 W 
5’OT «rftTE95 
9mt99 9W 9OTS 9«Sn9t9 
*1199 awft %5 C9CT - 
«rK9 tH91 $ 5OT9 9WT 
«« tfa *t%5 

9tC5 I $ 9*lf&9 fa@C9 
«» tfa? faf£ «ftre 91,—'Sf? frit? <!IPRtC9 

9tfa—^ I 919, ^WJT^fa 91> C8fC99 49? C99fT 
fa* I 9 tt99’l4 9W9 fa^5t9 »• tfa ’I19OT9 t*tt9 t§ 
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»fram fowl **tfo (Spark) 'SffW 



I'fov foc*r fo s* 
>wwi •riTl’vi 5RT5 fofo 

va^fwsr fofo 



4 $ ?i*r *tfW ^fSfe^R 

X 

^«rc d>fa*ra 

c*r3twf?r siwt wiwi 

C*TTf fa*| i 


^ >sfe CSf^ STfttCTJ^ ^1 


'sfote, $fo C$W S3 I 
fofa iif«W* *t#W3 

*ict cm vm 
c?rs«c»n srwfa swro 
to c*f^rjc®r^r cs, & 
csf^«OTi *nra^ ^twi 
c*ic?t $wwtw ^ s’cs 
c?tre i fofo fofret 
fas *tt?n?R nl cs, 



fo afe. ^ OTt xm ^r*rr «rfwi «twt ^ira 


■'Ttra i ^ 

^ r¥ * x 

CT, >5pBJ *W 

fim fapvaprt* ?i 
(i?S£ffes^ ^f*UP 
**11# (Spark) (TICS fi?C*( 
5’CS* tflSR i£|?F«t?ft? 

^fl w, 

■*JT* ^ '»t«t«r| ist aftT? 

«rf??«i 









C^r (TICS *ttCT I 
?=& wtn? srrf^tat? 
*rar fijfsr iw 

^rfa* (TissTfn^ 

nf? *m ^ *rfflw 

«tcat-«POT f5f%<^Pf£t?U 
‘a$wn <rT ?1^SPt- 
*nrtwr «ri?tc# 


<ntt*t? fos toh 4?^’# : fBfoeTrf« 5t»rtn i 

> Jl 


I 


m, 'sts* 



»ttm c’tt'gtfo 

CSC* CTO> ftsrl 'Sf M’S 

*rew 5wrw 

ia<tt 'sf? f5t%«,>ft'e ia«R 
* 

'fsprf? 

I ?§R- 

sfti?r ^rr^t^rj c5t*n 

i 

c^l^SwRt 'si %fawn 

OT^fwt f*1 I ■ 

^ww-sfaf 5(1 


*1 ’ll cwr ..effit—fm 
<*rc* fiff ^tufsn’i 
'srtw^ts :ffrCT aafepR 
c*t%* 

?’<s ^sRfif in 
'ST®t '5'Sfef 
f%|l *m JTg’WS 
ifi t f%« -ifewsr 
■®t ^ r$ 3»iHI%J 
>Tf5tTO Wfa 'J&PI St'S, *f1 



♦rtnra *tt«i 

!, ^riiprts, c*ia>* W effi^ra 


* 

C4W 44l «84«t4t4 5’^ I 

^ «tnrtw^i? 44li> , ®itft4tE?ra ^r*r store? 

«t8f)4ts[ ^ '5)14^4 sfcjrtl&ti ?f? 

(Ttffa d>fo»r< ctshesf ?f? ostarta <rsn>«t«Tl m 
^t’f’w >at 'stfe sjottsMta fefwlij ^rtfrotr 441 
ore f4*fl ^®ti *t^ i 'srff 4$t«l& frprte, ?’ot c*te? 

H# 

^ I 

344 '5|T4fr|4 ^1 ?’I4 44 <2t4t3 fa«tf44 
4«Trot 3&f«, SOttf 4t’3 $4 Oltl f4« 

'nfatsM <?rfE4 ^ <nt 44*1 h®tf^4 *rej 3tsn ^itspi- 
44E43 f% t»|4t3 SEEf '$f’?$ sR3J>f 3tOt—ft 4’OT 
ot <7it *i4*i fo®ff44 4e«tj?t 'srffiretsr ?raf?®r 41 ’ ^ 


wnrtot srl 1 



■»m ' 3fes> <^t«f c*rmi , ®rtt? 

v v 

<iw ^rt’^ri ®t#ratOT «rtre '®r’?i 

—53C$1 ^Ktt® i ^ 

v x v V *i 

f% C*ft JfTO f%% I 

41^1^ ^«Wil y tift< I ^ fefsfjrfhf 

V N 

5I«J< Sfft— Wf^fSrcrfy 41441$®, (Calcium Carbide) I 
, ®r® srfa m 4 ’e*t *f?wc»r ^ ‘^t^t^®.’ ^®n i 
*mr! «*'sl-^ e l iS4° C4t4 (*tTsjps 
3RPTI ) ®8°« f®5ft *tfr® 

^nrcm ^ ^ gfihr toit <iW9f5f^ , ®rr?re 
< 44 ? apw ^T^f^i?r|^ 5?t i 

a)^@® v’m «p c*fll '=rt^ , ar^ i >rft(t?‘i 

JjSt) >st«f^l 43^14 ^irtCT 8»° '5Pt s n 84« feaTt 

tarW *tte5l *rt?t ; ^s?t? ^ filffi wrfa ferft tob: 

®8° ° f®ift ^St*t ’tf'631 W 
51? UFK 4l<Kt^5 «t^5 4RTl *Ttt4 I 1%^ ’tfW 

V > 







C331 fStraif C3, 33*rt3 sgjrft Vswrtt ^t®rR 3fa *rt 
c* si, «»•«^st*t v tt'S?i 3t3 31 i 3ttsft 30331^®, 
«fW5?r m 3j33t3 wi f«s «ts C3n3 

fenf3cs& i 

*tt?t '®*'si-^:*ra 3T3t3f3® =rtsr ^rt^[f>rat^. «rot^®. 
(Calcium Oxide) ^ C^tE’Rt 3t3t3f33 3t3 3^33^ 
(Carbon) ; ^ f^firC33 3f*3*lW <2t3T8 3’C®I^ 

30331^53 3t>rt3f^p 3t3 sratf ‘spjmfinrtt 333311®’ i 

X X X \ 

31331^53 ^3# <2}«rfif «i *x& C3, ^c®nt w& 
4®t3r 3T3,E®r ®tt33 3E3T 3t3t3f33* etfsral ’spp 33— 
vm 3C3^ ^12^13 ’tTfJ( ^«.*t3 33 I C3^ 3J1CT3 3t3 
'siTtf^^K (Acytylene) I ifi3tf> 31$ 

^fjt^. 43* »rW9 awjf 'srt'Sii «nt3i <a^(& 
C3*Wfe43 3tfel 3*’ s '’fc*fe &3l ^|U5 «Tf3^ 3t3 I 
«ntf5ffiWl3 333 ^3, ®33 *tt?1 33,313 «ItC*Tl 33 I 
C3^®rt3l C^C3tf3C33 '500313 3® i ®(Jtf3l&^3 3J1033 
'sitWl 3J33t3 331 3t3 I C®T33l C3t3 33 *WJ 3’C33 
*i#tettt3 (3313, a|W «l^f$ 30^1 
3Jtt33 «TtOTl ^33 3J33t3 331 33 I 
'S0lf3fi>®?fa 3J1I33 «ft03l *5t*(t*r 430& «t3t® 33 f?E33 



to *rtmtfro to i «rt«f^r tows toITO 

Ic#i*t3fl^ «rtwl« *fftro6 

TOtro «rtwi ww toi to i toi* '®rtwi, *t^row* 

>■ 

5 tc*n, TOtfrroT^t* , ®rtc®n «pff% to tost «nwK4$ 
^itr>.fiJ^ mtW. to?W toi *W i 

^TfTOfTO'TO* 4tt* TOfTO ?’OS§ 
^tfaffrai fro i ft ?’r?' TO^TO^t <if*TO:*i 
afors TOI TO «1’ TOl TOpto *1 i iw>* Ultw 

bwstfro n& stun to *tfrotw foft tow 
fcTO 'srffrow ^re?f=r i TOfe «prn ^’wfero to, 

C4t^ « S>«l vTOtlt TOSf TOW 

4Jl*l(TOtH 4tTOl^5 x *ttTOl TO <TO* TOt^frot ^ 
4t^t^5 v siw* TOtroj «utf%0^1si ^ l«ro to i 
*ItTOTO! ^IJtfJllNH TOW* 4TOTO TO TOfCTf I 

TO& TO CTlC^ TOtTOtTO TO I TO%TO sfftftlihfto 

*■ 

TOlTO TO TOW TOP* TOI <(’TO TO <4*? *fftt?? 
TOJ TOf% CTO TO I StTOfTOTO TOW TO, 
>rftJWTO! TO 4tTO#5„ TOftTO f*3R( TO1 TO fcFc® 
TOW *TO TO*T1 «rtw S5t’* 

KTtro ^ *TO TO TO I faro TO* t %g> f’C® TO 

V \ 



'=IJTf5Tn>»?K 55 'Sfr® CTO* 4j*t5 *15$ 

55 »n i 

C5t55l '®0lf5li>*fH *ITtt55 i *TOTl TO* CTO5, 
45? *tftf»lfi>s?lCT5 C5 ** * * 1' ^5$CS5 3s«t5 

f^5 TO, *f'« C5t5 55 CTO1C55 arffl '*115 I **T 
51 *t^5$® f %5 CTOI ’ITfH 5* 5’t5 5t5; *tt*$ 
*<R *t5t5 ^ *t55$® « ^ *®T ftm TO 
*tt*1 TO I *f55$C®5 5T5 ^5 C5^t 55 5’OT 3R*fS 
^5t5 5T55t5 5(% I TO5tt® v C<r5 C® 51$-5S®5 I 
WfftfiNftl *fJl?l 5t*1 *Jt*[f55l5 *r$TO1$5 
5RTI5 *1t«F TO5t^5 v afg? ’tf^rtW 5T5^® 551 
4Jl^5tH. 5 r$TO$* N 4*«t*f5 5t5; ®5l CTO OT«5t5 
*1t* 5J55t5 *51 55 I • 





***** 

*fW5*t 55T t*-*-"—— 
1MW ttfN 0->| 6?/m>J 



1 s 

Mra? ^tC5 Wt <4W ftoR <afto5 

frafsar CTOfflB I 

*jjflw c*faf ftaR ^spr—‘“cw, ! w, »*Rfc 
*rp ?t«?i art^ i , rara#r c<ral $ gfi? 
»f?C9«r ^ afe <f re ®rfo carfare wnti i 

'srto fra?* C5tt*r crat *njaf f% ?ra ;” 

fftrara H*ft? vr arts fra ^ ^ 5 —“^ ^ 
srft apjar c?«f ;cs ^t« 5 i c$h ? wf*? era at?rc ?t*t«, 

C^tltjai, art^f frafc 55f HI C^FH—4|£?RtE?r W tl 

<«* ^rtpnr arts? g’i>tt f’ra arra’^R 1 araft 
djR affa *t«f «liart5 ara ??, cat aWS^ ^aRtit 
ai^g WI ^ ?’Rt arft | B 
" TW ai'ill^ 1 . in (rot C^ftap ^S'PT—‘“fo 

**03 '■ jt'“ t 

.ra& SR!, par <sm$ ato?t affitR ^1 arft I 

I 

.jraratBi $ Tfw 'iwaiw, jqi’aR i «ra$ rat, ^ effort 

«ifa vn ^ri!—ra fa f 

mw ' ^ I M ^ an y J^P? TfH W5 C’tat I 



\ * 

ofW 'srfsw 'srt?V?sn ! 4 ? *rtw we 

■r- 

st’?l ^ cw fa—^ #rs$ *rgeg? srfal 

’tew i >1^75 '®t?rt»( ^[, ^^ 5 JTi, ’ 

?T#tir >nrpr $$> «We «wfa cb^, "tw mt? cwrl, 
»r^5tar w ?w? fag* at<f fa cw elfal 'iimte? 
?’c? cm i faf*«i >r^rara c*tfai c*srt? *t? fa? 

ffarsR ‘gfarl’ ft* *’e? *vjpw 9tit *^® srfa* i 
gfattiii *fa ?’t? ?rfa *fae? fat? erte?, s?i g’t®? 5 t<p? 
c*rlt*? ’ft*' ?rfa *?1 t5^ fafaFt* i 

*rrfawi cb^ *i#t? <m ?far m fat? mi 
*?t? *f? w *rtt? ?fafa ?*tp» g* *?nn i fa? 
?W ??t?fa? *tt?« *?T'<ttPra c?tt^ mi ?’*r srt i 
'si’ cifw sf? <p ?fa ?’.*? -a?? “gt^st?” ?’c* ?fafaih 
tflC'Rf fat* ftf OTt fa? I '®f? «wl CW C*\fa* 

cw\ ?spr—‘fat*^ ?rw, fatBps *?i «rfat»? fefcte?? c*t? f 
*rei *tt*i? *ttw *rt^tFT fa «rt? mi ?? ? «rfat? <& 
fatofafc*rfa%i caw c*w—a*j> cmi st? i" 

C*tfat*? *«tt W? ^TffST C?W fc*? fat*t-“$Fl ! 

*rafa fa fa! 'srfafae fatefa’ c*rw, i” 

‘fafa srtfai”—?’t* C*tfaf* 'll? c«tt* aw? 



L <1 '‘ * , I 

HlOn&l rto C55®r ct, tcri 515155151 
fSfa'Pr'' j 

*11 

5t5t55i5i to« 555 'sictw 55t5f5 
w, ssfrae C551 5’@ 51 ctfw c^tf»w 5«i5— f 
“f% «rfB%! (TsW^'Q f*i5t5" C515, *rt5t5« fa5l5' 
C5l*tj frfofr' <?ft*t5 w ^»t®i 51515 ^5 ^ «rtc? i 
^5*151^15 45Jj 55?5$ 45 4^ C551 55 C5, S[-1^5S? f^fsrfe 

c*r c^n m i *rt? vh^iich 
4^5 5&6 C551 5ff$ 5^1—tfl C55 C®f%5T#t!” 

T5TOT5 4^ 55*5 *15^1 <m* *jf55t5l t? 5t^ff®T I 
5f55tW5 55@ to 555 5*pt—“51*^ C55 f 

^{55151 *It5t5 4@J> C5S5 ^85 f55—“5t^! 4 

@C5 5t5tt55 CWI 55 51 I 5t#1 f?tJ5 C5 @*T 51155 
«t’rs 5t5t5 5 ’ct c55,E55—c@5i 5t5 i” 

«lft5l w @51 TSR 5l5t5 5T515 5@5 '5[t»M ^5J15 
5to f%5 5$ 'St'Sl^lf® ?ft5 C5C5 5t5l5 f@55 OPR 
qpt5tt>t5 @51 5W 1@5l 5fW @’E5 C55 5 C5, 5%^ 
CTlt f^t?^ 515151 5t«5t5 @15 55tF5 'Sl’t'S «lg5 C@5l 
5*5 ! ^5lt C5t5 555 5?J5—“^f55t?1 @t’ 5’t5 5% 
@5& 5t®rf55— 1 ®Tf55tt C5t@1 5’t5 C5515 !* 


5.8 



* 

font for—“'® 1 ^ 's qwj?, foi c*w <&r 

?’»r cwf^t i *T5s$3 ww ^sr f%f «rtt® 

*lt? «fC® '®f£5 *rfatw? c*& ri ?’»t sn i” 

ftaR K «f % f%i 4<ur % 

srftl srl i ^ sp yW a fea *ifW <rc* frrs 
i am 5»r, %^ar?mt«r!^ 5 Rr sifai* *t«5i *rt^ i” 
^ 'st’srt ■ii^wwr«r Ww m i 

wy 

i M * * * •*« 

sf^psra srw c^si *rfttcn? c*ki 5* sfl <?it 
^(ff i hiwtftw* sic® «r«ftJre: ?ppotf m 

'srttf—*M1, 'estfrfa (Hard water) ?1 "TS 5 m uq^ 

jp?j{ rnffet^Soft water) 31 SRIsr m I C^H 'SW 
53C51*1^ tfPTC.siFr S(CT «H S CT, wm "fa 5 , 

jrr '®rr*rtc^t si$ >rt<it? < i c*rti?Rt 

<H>«t1 ?’C9t« 3Sft? BR?ia tik 

«W* cafltfiwW §c*P* stwrawl? i 

^t*ra ®*r, *l#tattcs[? ^51 «f«W 
BfSf, *Tl 'STfSRTl *ttsi i«Bt ft®T 5rt# *1 ct 
Vca «rtf%, @c*r f3c*w c^i'e im ’WK’ 

ftfaf® 5ttc=^ *i 11 sirs ‘*ra i je 



fwlw 

3«f3| CWfaW m I 41#5J <20OT ^31, 
031 31 3#t3 ww 431 3350 wcw 3t3l«twt3 3l3t3fo 
3«rr«f ftfar® 40; cwtwra &si for wte *0 
35*01% I fo®ff3OTl C3§ 333 WOT 3t3 fioww 

*31# '8^^’ 3431 <F#*f ww i 

31^ 4wli> Rots 4^ C3, cwt wcw 3lw 

^3 503 5t3wi 4>pti3 30 wt3 i wt3 430 

f^OTs, §so 31303 col 31 i wt£ 6300 

wi3l-wi4? wibo «ig3 *rt3t3 4313 4o 3 Wot 
col 33 43<; 4^so OT*t33 wot 3t3f3 3& 53 i 

«S > S5033, 51^6300 314? W1K3 wot ^*0 

Wt3l '343| *043 O 43 333 33 Wt^ «ro i 4^ 
>03 V® 3331 4*fl40 3l*f5t5l4CW C3C4 3t3 43" 

l 

303R13 30 '6313133 WMfEBtWW Wl533 C*0 WWW 
Wl4tW3 31 3F33! W33’ f3C3 1334 50 40 I 4fW3 
3331 3l*35lf3® 354lfO 3330 (Boiler) 50 
63l^t?( 3J3513 331 3|3 31 I 3*13*1, 50 63003T3313 
3*313 403 30 W3lW*l WCT’ 40 43^ 303 406 

V 

3133 3$ 4?t4 C3C4 3t3, 3*15 3330 C3Ft36 333 
3331 4tWl 3030 33 I 3# 6300 Wl3 51 fwW 



ft# '«rrtni 

ft* fcsft* fff ftf hi ^ firfate fprfafHf 

•A ^ 

'st’t ^ «ff’t*t ch$ m *ftn wft 

*tw« i *tt«tw wm ^*Rtn ft® *fti»traf 

ftf'S i ®rai i cftne cftn« ft# 

X 

H$®T ffH ftEff m® HJHfff fHl Hi C^IOTS 
w HHHft i<h? i "fAtara *ti* ftiWH i 

tfo*tC*t* fife* fttHA ARFttA Brf *tfW f ’t# 
SFtHI ftracf CH, CfRe CftH* fCTRT HOT ftfHH fft- 
'srerft® > (Carbon Dioxide) HtHf HJt*( ifftf® apiftf 
f#HtH 'HtEf ■, CHHH, f%fH? W (Vichy water) I 
'Htftf CftH® HJOT C*Ttf, Hff, 'Ht^et^HH#® ftHtStfHf 
*tHt< 1n15r® ftftOT QWJH *tW fHE*tH 

#*tft#t I $fccftE*tf. ffOTl’t# (Harrowgate), fiff- 
'6OT : [ (Bridgwell) ®hgf® fttH? *f*t < ttH '♦All'S 
Caitiff ftlfjf #5tl® SH I flfl, it ftOTB AKW 
ffflflHf *tWt*f fifat® 'Httf I 'HtHlWf 
®tA®Al#« f*T3fr®®Tl, ^ttf <2|^f® fffTfA ftHjfWtt® 

ww? hot HtHtwfH fWaftf *hrt# faff® fitf 

CH^TESt it *Tf*r ftHAKfl ftfTARt I 

ft# .'SH#tA 'HtHt? ffafOTT attO? I fowtfom 



# 

ofei'w r rt# an c^rnwft 

■v' 1 

(Temporary) ft# ■eftlMf *F5= spar, 

< «rtf «T*t5© *rpftw£ (Permanent) ft^ «5#t^, 
«KW “tS 5 I C? «PFt? ff^S 

ffl*lf*rat\ (Calcium) f%”v*Tl 5Jt’(ftf*RrH (Magne¬ 
sium) “?rt^-^tc^tw|’’ (Bi-carbonate) atff 

t 

'WC ftfi*® 'St’re spar fail ff i 

^•i vi& sfftf apai ^Stt «Wf| «raf carffe ^ttC3f 
fff»H ^ttatwcara aaj^ 

'®r«W art’tftf3ral\ ’rf^-astt^fw# *M<(i>a fawM 
ad>; S5f* ^iat ajHf’rata att^lwij al 

aTftftfTOtf atfaf 'Bt^-WTt^S efjtn 

55 1 atTlffiral f aftaatWTj « 
frf’tftf’Rttf. a’OT ^japf ^ '3tJJC$ 

■sfltaF ow ^tltam ’ttwe c*rc?f at? 1 '5«ta c *it ap»t 
at*fCS5 atftcat cCw fat*f '51’ arfotVI area™ 
a*ar atra ajafta aai at? i ca^ *m at a t w a 

CtRt® 5? I ft# ®?!<>MW ^ «tatC? aiw #*nta 
aajj'smi cataap awl afa a’car fcaasffacawi wTw 

atafaa ft# ®5lT>t? awra i 

\. 



J- 

- St® >MttH[ 

cfr'twft 5 $ «?#tx'wi atHfito ^*r tnw 

55\t> 'Sfsftl c^sTnat Wf5 < sft?« ^fi> fe*ft5 «Tttf I 
dfe. w*\ £«i «jsf?ri *ct 5 5t5tt5re c*t5»r s’o® 
*ttt5 i cfo-'TfaTft *t# «5tfett5 ^ frftw ^Jt®[f55ty 
®W1 5TPtf5f55t\ •$jl«tl»(5l5 

'«wi. ^rnfarfroft ^tc^twc^ 551 *iar ton 

if 1 

*tc#8*«tw c$& c=¥t^ mx 55 i f3w 

iflt «t«itr5 55fl '=tw^ *tt® i 

ws 5® 5 ? *t?wt*rt <sp§f%ra a|g?r sfw? 

®tj5t5ir ?? > 45 * c^^sfct!) ^sro^-^rti’to ^lu 

45 ^ ^«ttt5 5F§ «’#r?psp 5*?% wi 55 i ^ 
«Wtl&5 515 *ttl((5fefe|tS$ «W1 (Permutite Process) I 
45 aNtffB $®T f*»jfet5 (filter) «W5| *rfwfa ^515 
WC3J f5t*T5^fW ^t^tftfaTS CTlfwtt^ <45? 

f*tf*li4$ (Sodium Aluminium Silicate) 

^mt? wi 55 —*w«fiN *rt5^ *tt5l5&Mij i <&. 

f£rfoc*ni 55T ffC5 5t«5t5 5515 5$ -e5t®tt55 

5 PJt®lf55t5j *tt5f5^t^5 C*Ttf®»tCV5 5W 4t5"*f5 5Tf5 

V 

4C5 I wr," ^mf55l5( 4lt%ltffitMCT>5 
*tf55C^ C5tl^5t5. 5t^-5tt3%51j *m ^«IC4 5t5» 



1 * * 

* 

C^FR* Vf% 

F«*tR >i^i«wi i ^sam, ^ >w jrai 

Ft# 'esftR F’r® ,’tttF i *fRft^t^> ^Rfa 

f%*m ^ft«rl <<fc ct, *tc?r ?r^ 5 «t(^ft&- 

eR«l 5CT Real <JiraR *Rt«f *ttWl 

*lR 4Ft #F1 *T® ^5 «ftt* I ^STC® ^ 

«t«ttr® Ft# ’©^rt^t^C^F afF# sfl CFRaj FRtl ^ Wl 
JPR ^ <2Rtt 3R*f; straps K5? I 
c*r «wf Ft# 'estates FjRtfaraR, 

CiFRtl® s (Chloride) fapRl JTf^TC^ (Sulphate) »|R^ 
Ft>tRfsFF nwK ftfaR «ltre, ®fRF ^IRtR^ FI 
fg^tft *W ®aj F*t1 FS I FW, <ife <2RrR SfattF »T5CW 
a|F fe ^«R1 CFRaj WM <Rt1 FtF »Tl I ajsp^ 

aftat FTRfFfaRlR CSFftt^'S RRRfaraR artepn» N 
FRF FfarRfFF *wf fafisR FftF F’Rl aRJ^a watre 
FFW *TC*X ^ CFRat a?Fl fR Fl <««R ®?af 'sjRtiffar 
(RR'S Fttsl FRFR FRt 5 OT srl | caf^C® ^ 
•sr»rc® Ft# , e?rti>R ^ari ff i 



**p wwa k-w ^ tfftro 

^ 'i 

'srtrtpf or<ti *rte i csijnrt'e sf «ro *’t* 
iwn i ^ ct q$pra m ^ «t*r«rej •, 

■* 1 i 

sfe effort srft i ^Wt»r >$lm-*Prqs ww 
^TfrsW «rteitw 5’ra «d i f^i 

f% 45R 1% 'stw fora ** st’ wfo's* 
c®twi Ifop wra sri i ^ ?Tsr«i? csfflfHre 

i ' 

ntsrcs* am ^rtnr 'srtwi, 

f?l «rw «rfa§* i ’BUrsnrt ersj^ *rat*i c*ire wi 
*tfrs eijra 'srfwl c*raro *n^ «w c*it «rtwi 

?Kffa «nrai *ftwi, , ®t’ c*r< ?? c®tsi?n *m v’m i 

* 

fctsstf^M *tfW ^ cwwt^, ^ *rt*n «rtcm 
Jtfafc fiffos vf-*pnn3 «t^s; J rfa# f%* % 
<i< ?i ?c«<r «ftwi «iwc3[ %t 5 ?t%^»n?i 'srti^n 
«^s i fasstforora ^ ’ifl’FR Wl wt c^fsral 



'®rT*5% C*t«( « *tTO I 

»iW® *tffat* *t*fe <«ft »T5T aprM 5Rtl *t* i 

, ®wi^is to! <i|5Fft> f%$TO ’sjrtr* TOrl TO"t to* 

iffte I TO dt ®!ft*Tfa-*fol* ’T3F! faK^tl 


-/ . . . : . ; - k ' J “‘ J . ' 

* ‘ i **#*!%&* 

• J " ' '" r : 




**'• ■ ■ ■ ■ •?,) 
- H' 


**t5 sfTOT^ ’TO, •$ ft-C^t 4 ! TO* **T fro 

*zrfr% 'TOri TOt* *!TO! vs^1& TOt<* 

51 TO I ^ **^ TO* *rfa f«tw *. (Prism) I 

falser (ifSR^ ««l C*, ’St’* f®$* fro *t«*t* 
>tto TOTTOfoi* «tf%»i* 5 i to> <$*• ’st’* toi 
TO! t*5*for fro*«f*6gf*^5 ** i 




c*ww* wit 3tw? 3 iftre cwrtstft «rfe| 
3f3i if cwitstft 3ffe33 ^-c*rf«t 315 fora 
•NTwfc 3Frtfic*fo -•w'® 313 i four 533 33 T fora 
^c^nr < ®rfren 'spfam C3 3<-5ar ew® 51 c*i%$ 
"ffol 3l3'S, 3151 *t%1 <3331 OT'SKtOTI *33 

3?rafo .33 33 3Fs1i> f%f%fr 3 ? 3f 3 5r 3* t w ra3i 

31* 1 '-st 3tefi? 3*—»rN, 5 *p, jpfap, 3 ) 3 , 

^‘ra* C3«3ll 4 $ nS-Wfo 3<-fI13 3t3 3<1*?U 
^3l#tra> ^5tTC p3*$fo (Spectrum) 35f1 53 t 

^ 35^ 3#Wlihf 313ft <r$133l fo«63t 33 ( 1^5 
3135, ^13 '5)Pn— 1 ®IK «t^f% srt^t 3£<3 

333133^ 3»T I <31313 «Tfofo3 faslfow OTfWW, 
<£$ 3< 31351 'Bp* 3«f?rW ’ ffi traft W *rtE3 I 

<*31331 3l3l3«1®: C*tt 33*1 3< CW3 v C$ 3tt Vi— 
3l’3l *Tf3lra3 ^jl»f%3 3ttt3 I ^ 33®I 3< foto.3 31 
foK3l*l 31C53 3151C3J C531 3l3 3l—C3«OT1 CW3F5 
?’C5r fos*f3 333 3C33 «tC3l33 I $ 333 3< 3m 

K ' 

3t3 35J3 I 

^t%3 3Pfl 3331 3131 'BJtCTrt C3 : 31# f%3 foil 
3J33 333C3 «W3 53 <®1’ <3l3 43^ 33fol3 5131* 



fSnra 


«prM 5jsrt f »rK wrtwt? ^r, 3H ftis 
«w CT^f <*& ntem *m w(8 ^fw-laiCT 44 - 
«rft1 c*fW4f* 4t6pitt&r «t$1 frai *jtfWw i 

<a«R C^t$ihf C?WffW ff<? 4’t* C^C4 ' 



,*6^ 3t*r *tw fww to wli> rt^ 

i* 

' •rtftra wfe i cwtt? ’5*tOT «tt4 <4^ 

4 ^fj*rH<^fi>? etfe 'stfrt? cto i 4«w, cw*r s c$ *tiw 



rt« T 


& nzfa »rw wsa cwtsrfi 
cstow ^sr warns r isl 

f%r f%*r4*$* Iwpt «rw ®m*ri «w® m i 

* *t 

<*iN* wtwsp tow i *’t*rfs, 
»ttn «rfc*ri wi a ?t^ni wtOTi ferajOT f&s* fro c*m 
cn^ 1%sw m wfw wot wtwfc 



f%« wtf* *!$ W i wtropr ^<3 crests afc »rt*n 

^rfOTtwwftrc fwaw i #*wtw»rfa fesr ^t5?«9i 
^jsf qjsf www*rfa «itrw i ^a.wwt«wi 
fsKWti few ora ^twfa *ffa*i wot ««^ 

fawjpra WtW WC* I WtOTl «It *IW9T 


fartl'S.faw 

« 

*11 fro IteiTl 1*11 *t’l fHStll * <2ffaW 1# ; If’l 
*ci *K*Hiici^«t^f**l^itf*Wtic*Hilii 
wi**t1«i*ti hihcti wcs =^cHi stfays 

*tt*l *w f*c* sfai *tcs 4*? H$l** i<« f%l 
rt’o? i$c*i *T*ti «tt« si i afcwfci n***pr 
si i 

H*13!* flClSS SC5?, 4^ Cl, $$| *^(ftt #* 

*c* ciW ci cm *n i wpri *i*tc*r *i*« it*i$ 

CSH Hi *1, *f CSfSSl C®tS5TI i*r *’C1S I ?1*1$* 

*11*1*1 c** ci if i*i s’* *f 1*1 *ras, *cs c*i*n 

41* f**51^ ^*T5 Cldf, ItSllCl* ItlBiai 1C* 4^ 
ItSlffl C*t*« 1**|# C*^ I 



WPS? «t1^r ftRM CW I ww 
jfh c«tw *t&' ?’w c*toi%t 

'SfW^WTl fifths? C*\*\ I *1*11$$ 

'8*nr m f*R mti m vfii ^wr i 

bn ’iPRti ftn wra *foa *n fere, 

* 

<ifSR JOT ^*f, Steffi <2t^f® ^1 '®t’C* 

fe cwf i “reft reft, ft ft c«m f 
—^*t®T ^lEH 'KR*Rf retire ^ <m » 

re&fi> few* ^ Cm c$i 

rere fe fe! <sk ?rr i^rfttftr retstretfe 

?CSf i£W# JWtflT* 5^5W to? rer*iwli> rest* 

re*re <ttfetfe ftftw reffi! 

^*f *fe <§fe—“vifet!! #tffl<f <4TO 3*^ 

fk'vs rew!” 

m fro fe^ ^—“531 •••«!—ft $ -are |wi 

< 7 CT t EK—3t’3 ft® *JHW ^ Iwt f 



fwm&nnr 

w 

t 

“orc«Ttrw! a f% 

«rt^1 «'%i’?r srfst's fit i”—'®i^*r ?spr i 

ft’S^T'S arej> «rt*5<j ?’ra fwasw ^»r—“jTKsrt^ 
^t’re <j»f, f 

»ii«1tf srtsji '^«t1 vjra ?f?n *rtam? 
Ctfl '‘wtctNj st® fas cup* wrH®i i 

* * I • ■ * *•• 

dft 1TCR c»rc®rft^ *t®rft-*TWst 

estate CTO*t «rf^W, fa$ ^ftCTRI sitsr 

<s ‘CTcntm’ ^>t’ c’Tt^ fiwt 

ITS C®WWW ®rffl I (SOTfFfl* f%, fa fafaw? 
*[WlSI dWS fa «fCT (faft ??—CT^ 

Sf St? ^«N I 

C*rc®TtE*M St^ 4 ! *r$ <fW Sfrt* ’Ft’fs? I 

^rt«(t?r«i tMs? c*r b®fl ?s c»fOTtW5r c*t 
fe*ftra bsft ??i «n i 9t*roift* fafa*r, 

4fa 1 gfa ^ erfapsfre «wn51 cjnsrftw «t^5 5f?r® 

'• \ 

tfOTro: c*iflf«rtc«w fitrafasr i c*rgprtw,— 

?1 ^tdir ■®<?i, «P5, 'f®n, ^ airfare ^firaiw 
-, fa* fat? c<r*rt ftraa c% c*& *i?®r 



fafstiwr «rcre rent* reto* retfc- 5t 

retcfcr rerei 5tffa*rei c?^t 

ret’ w^\ relfc <*rc sffpti *pGtt*w *rat i 'Brfsrt? retik 

sitW *t*f *Tfof (Poplar), reft (Fir), 5t£ (Birch), =5^ 
(Spruce) <2(iff% 9ttC^T 51 rettfo tfrelcre^ 

53fa*W «tfire *tf?5tc«i *ft«5i i 
cret rettfo re’rei, ^*n ej^fre retn 
re’t? *tfwt? re*i 55 •, *ter &w*K 3 n» 5 t 5 tt 5 j 
sPrfaftre stfawtere cret*r 3t^l-c*fl3OTtw 

sit^re *rt€5i *rt5 i c*tt ^rijI-c’iqpsTTw 

~%<xt? Ws srfsire vm 3W?ftre 

W* JKfafatS =5’E? *tfwfa ^RTI 55; ret5«15 
freffat c?E*r cff«?i 551 ftfftsf «rtret? *tar c*fe 

re?W *fWl«f 5^5^ 'St$t5 ire ?’c? »tr5 i w <& 
«P ^tlf'^15 5t5tE5T #tC5? fare C5C*t 

<*irel!> 5«rei « ^ #p fares fast faretf^f 
nfcsrer wm ret’st re’w fare ret’ streps retrerei refare? 
faret? «rt5‘l ret? I (^ refa? 1? 5«f1 ft»( (Reel) 
W?1 srtfcre W%? ?t?1 515 I ?t? ( fare l W I 

ret«rt?*i _ refare? $re?t? cretrettre? c«nt jre «p 



»rs* i c*jwtcw*w ^t? 4 ^ 

f ,f5t*f55 Cl, ^51 ^5 CU? 1151 Itltll 

^iw «rcspF m i? ^n iti sn; f%3 ctwiwct ig 
■swttli 5? 'Jit? I ciCTtretl wMt? ^twe 5OT i 
«ifc H»t fwfii*l3f csrt^st^ iptra it!t5*l 

iffitari *ffl5C6 cic*rfc*R uiiti ill Hi i 

H *■ 

it, ^*tra?j its, fatftncti t&sr, ciftM, 
cit^ «ngf% cif®ti itra ci^tci* uptfiiw 
uiiti m fm i itttn ?Mtn ^»rat5 cicntwcn 
Itl flf Cl%, f%l '$1’ *JTSe CTOTtcil iji5ti nl 

51, ^tn ciwlci'ti cil^si 5’c®r fwft»r*iar «t#t 

Ofltl I Upft 5rffiC®f5 ftMl sre ifttllil 5C«5 

ciflitwi 5’c$ ititipfir csft <f^i 511 «rw?f 

'=rtaVr*r tfolfFt 45? 'IttlfWtre C11-HC5511 111- 
ltt»l l»fa ClOTtClWl 5tH UlSgl* *ftl «ftC55 I 
ClOTtCll, ttcitCl %*5? ’BflTlfiltl ^0*ltC§ <2)^5 
51 I 'Sfa^ltf 451 OTtW <2(^5 55 51, 

^SCT ®f5SJt'5 5’t'5 *Htf I ClOTlCll «^5 lltl WC3> 
55$ 51 5l$l '»*¥! 45? ^Tl '5t5^5C^ «l£5 iflltW 
*fT«H Itl I 
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e«TlW> Wlfl, ?ttf<3tt? x ?f*1 

wft csftfl wit cWfffitf am f?^ttf>4 w 

’roJW? c®i*n ?? ?f« c^twt ?wt?t srtt i «mft, 

CSffltff ftfj Ht'Sl ?T’?e ?f?e ?jtOTl (Camera) 

?| ?l$t<itt? N CSW? ?? ?ttf I «f* fffltfr C'Stffl 

* 

5(15(1 fit fW ft? I CStffl tf ?ttf ?ft 

ft? 55|’ ?1% 5TWVI I ?t??t? WTtfl, 5(ft, *tWfc 
«r§fe( ?ft <iit 5(ti(tf*t%tCT sii ^ ?t?K 

eft? c?t»ri w i pitffi ficsi <iit wf ?t?t*t- 
?tfcterr? cm ft?tf i 1% ?’t* «rw*f-^t'2itf 

K S n 

c?w fs fffitsj «mfltf!wit ?i 1? eft 
WF f?| f®[ff I 

f? ffUtffl fftf '®Tt5Ft*f eft? f ft CTftttf ?? 
3ft«d «i* w? ^n ftnrfff i ^tf frffl^wr 
’4tftt?K-Ft??f f ^ cf ?t?W eft? cfffl cmfmwi 
SdBPiqjr <HOT fRlf Wt? *fip , *|nni »iw ?t?ttj, «nstt 

81 



5P3® iff!* m ; '®tw* (slwow wft : 

\ , 

c$t*rfa 4C*tt*ra«t®ri •fap’tm frro-*ratw*r « 
fawm 'SRfaft ^ *rf%ftft* ftftrci igps *ttsr 
c^c®« *fo ,os lt?ra sjot to <rft?s i ^ror 
*pct vsCTitcsfcsrsr *tWc*it ?ft fw c*r«tl cm o, 

^Ttmtu fi»PH v (Lens) «W1 C5W TORSI'S <45R 
jr ^sp® jti’ «rww* ’it«(t? e i cetw Rtroi c*rc„TO 

*lft a T I UI^StCT RtW C«CT f ft TOWS SPJCT 

ffcrota frowwr ®t?n efrsrtsrcfa ^ ftt*ra *p’ra 
stwroi tot* ftpftR i *t**i, *rft Rpt^rt^r *rftro 
ssmfal, «ttwi wrt^tw , ror® ’rfrotrofa 

Jit* JjffttH Sffl Wl «1YOT ?^R 'SR^t? $ 

^Tutre srfotro c5tw cw«ti *ri i «rfa u»ratc?r=T 
c*m Jrt*rt?TOtw i ft 'ppare ^n sri i f%i *Rar 

CWt C»W <R, TOtt®T *i wft to* ^ 
<roftrc esc* *iro m Jisra wft jwf <$ «« sFffitro 
st? 1 *t*l ♦tl'wrl ^ wt *t* ifi'*iinj& 
c^t*rfo, ftr «rfts! 

sRTftror *m ‘fltfrftfftro *telw fft ^c»i 

*fft«n fntftjj i ^jwr *tar croi c*t*r c*, c»Pt*r 

/# 



, \ 

towt 5jt*t 51551 5t5ft3 pf[ 5^p toto sawtwpra 
5t5troT 551$ t? ^ft«rt355; 'st’s’m wi 
to 55fro «t’t5 5t*K5t5 51 ®rfM 55ft ■ «mrtf*r- 

55 51 I 

W5W-5ri>t3!t*?l5 wro «w «wr to 55®r 5TITO51' 

<J55l5 =551 5’5 TOWT1 5t5t5 e l 5JlTO5t5 55$ ft* I' 
«t55 <2(55 5tfet<3lt5t5t5 fat 5tTO 5JtC55l BWTO 

N 

5’^, wft C«K5 <ilt5lWCT5 $B551 5t*f v TO 5*5, TO! fa 
55TO 5Ns <451 5ft TOW5 55®T 5T5$ 5i$taft5t5J5 
55TO 5’5 I f%l 5f’TO 555TOT5 5ft TOW W^RT 

V 

5’<5 51 <451 <4$ 5tC5 TOW 5ft «tt5$ ftf%« 5^ 51 I 
W5T»(-5tfeT<3(1^t <451 5TTI551 TOTO 3R*f! 55 
*tTO5*n G 55 *t#W J5*p I ' f% 5’E5 <4E55tE5’ 

J 

$5 G 5ft TOW 5t5 TO TOTO« 55555 C581 551 
5’®T» 5t’5 5TO W55t®T5t5 W^fTO^ <4TOfW(5:5TTTO5l 
fo#t 551 TO5*t5 5OT5 I W5t*f-5U>tatt5l5 5TO 
W55TO <«WtI!(PI TO ®t5t5 5J1CT51 5J5?t5 551 55 
51’ TOJ'f W*t5l 5’TO$ 5tW 5E5—$TO5jft£5 5TO I 

V 

W55TO 4 $. 555 5J1C551 5J55t5 55t5 @1® 5ft TOW, 
5ft5 f55 (Film) 5TOT5 55*1 5t®$ «Tt*tft 


8 ® 



W—'*PF»T ftt? Sfffps 
55 sri i 'srftM-^tot^fa nm , ®ttwto 55 swct* 
ftp*? ftp*t5 c?f^ (Plate) <iPR ft*5( foift Wl 

?m \ 

«ft^t*r-^tait^r wfOTitrs to, & 5 ®i, vswrl 
% ft c$t®ri ?’®i erf 1% Hfateftfa 55 

®n^rm <ttre i <i& ^•ac’rt'Q 'stH^ ^ n’t* 

«tf% ?ftc$ ^ *R5 5JtW 45” 'Si’ 5^5 $5? C5F? 

$ft? sm et^fe 'srMft^ c»r<fi nfa!' 
4^*rfti sft rot»ri v’m sft OTt®rft m ® ^TfOTtl 

fvsk eiws ?’ri 5t5 \ 4^rft wtwstc® fet 
^sfis «npg 45s*t’ «rtHi ?ft (raw 5ft s ?ft refttft 
*W5 4t?lttSR,. 5’t*T «t«ftl .45#?$ C5ft( *T5 1*1 
55pj( hi—^ hhch H5ft «tfti 5t^ i ?ft 

raftrft *Rift 4tatc?R *rf’r$ *ftft <nt^ c^cs f ft 

osftrft ch?$« , »rfc^t ^FTtOTri c«tre 45 n >1 

'srlrafl 4C3ti?rc-5ftiw5 nftw ^ «d «<ft wh 
4t5ttff55ftft$ *wft ?rftjr® cell i 

C«ftft! 55tSt 3rft <ft f ft OTftTft 5TOI ^jtw?l 
% W «t’ft SftJftS 55—$T|IH51 45^ H’i?5 
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- » It. -- a—L,, —-Aj . 

^t^w-*wn$w 

* 

» 

C^tt 5ft <lCT?1t5 5t5M 5’t5 5t5 I vflCTlWJ? C«?F ; 

5 ft cratt? 5ra ?ft« 4C5iW5rai 5*^ «rtt^ jw 
ssf? wf *m ^itw?t'« sr?^ «rtr?, ^tVwe 
5ft? crat* «tcs? 55 m i rat? 5ftt «tt5 

fc<> >. Tp? CSft^ C®t*Tl -ft, JSfftt? ?>??« ?1 $1’? 
C5I5« tjj C5C5 C^W 55 ! 'SOS tjjCS >flC5tC?R, 53^5 
«tt?R5T'Q mf& 'si«t?1 C«tw rat 55 51 C5, >ratl*l5- 
rai.pp •, 5^?t* 5ft fo?t i «rait*Pi-5i»praf 
5#f1 *ro 515C5 55 5t*W ?*C? de?tes|5?T5l 5ft 

crart? *tra *trara? rat 45"\ ^ratcra* *rf% C5* 

it* ifl*t 5*5 ?tC*—*?5« 'artre, *556 5’t*5 

5^ 'rat tie? 51 I 

5ft Wt5t? *1t5 .5ft C^TS^. (Develop) *??1 
foft 451, 5W1 <2|^f* *1* 5t«(l5? *tf>T<2lf?te 

5*t 55 I 

'sttraM^raft? ||5tC?T ?t?tC5 tW95 5TM* 

■®c®rt *tftc?tTft* *?i nra* i 5^5 5 jtn 
051*1 5I5I5 ' s Tt*1*f ? ! ettelt#t5 5l5lC?TI 'StlC* 
C? 'Sic? CWf? 5TM '*5?1 rafet bsft *51 5’’* *1’C® 
*15* ?55 carc^r C?*, f*3 *1**1* atw^-^tlafpfft 



’itstwj *rft %s& Ws m »w6w 
stantui; 

’Hlftltfl*#) (Archaeology) ft wt w * ' 

* (' 

*m , *ftW‘^tart#l f^mstr 5 ! vrfm i ^iwf- 
H^atl^fa jtwfsj «rft*i9[ «nr®^ 

^ft*f1 *OK51 ' 8 rfaH'1®ra5fa 'srfoft* ffr 

cs»t«rm Hsnfft* mim «rfr®?rtm hw*i ^^wrt^r 
m\ *re*ifo to i <$1*1 ?i*i, Htffa hWi* sttfl* 
spf «rf ft iftw hi’u *lw «rftl*t-^Wfl s*n 

IfttOT >n^2t«w nmta ^1 i <^5fj|*i c* rt<( 

*wj ftni «fftw sifor Hftfa «Rjitv *rt 

«PW5®T *’t*T ^t’* '®*f?r ftra Hte?i* to. %\’ 
fcp c*rwi rrf? m, ft* «|5 <5®tc?r wi«wl wfttw 
*m jw*tw «to? $*re ^ 

fpm ’SttH? efifl ®ra1 StSl *iC® (iWt «TftN- 

^Ftfetra *i’ *t*t *t*i c*r«rt« i ■ ^ ftsw 

«K*W HHlft, 'UK ei^ft «(C* Hi’s Wl 

OTtf i sfte 'sl’sl ^ »pf n *tw .*!'* *T3 hsh s’ts 
ft*r am c*rtre *iw* »nrwi f^rfare Bftif5.ni \ 
hH&? sftw c*tfti csfestn, sift, hs si^ft cw 



^8 TOt? X& at? I tfafat? 

^Icaw aaa «jpr a®t® acacat f^ffta Vre 
wa’re art^far ca, $ carea *m ara»fa ^|i **» 
aWfit ftl «K*W «Kaa % *faW «ffW TOT I C^ar 
ca ^ aaa sa ai’ aafaa »tfn? sjan at? fa i 

retre '*afaa <% carea acfei awt c«rca catai 
*’®t i <aaa, *tw ^§ta «w #w ^tta a* 
asp a’rer acfcfre ^ s^ aaa at aWwl atntfl 
reata i 'srW’f caca a fa jm real cm ca, *»pr 
<aat ap area arer caa *rfaata jwfei aft arere; 
a«ft«. ^ carea atfaafcl «ra?aa ^ti -acaatre -aa^tal 
*itai 4? atfaafr «rcreta 'g§i »aa&tai $w i atat*t- 
acfcian s fl a fawawta. Jr aaa afa care fan a’re aa 
eiai*r aarera ca, ^ rercaa alre atfi-aa 'srfre' 
$tal «rfae a^treia ca, atfa atreata area re«at»r 
aiaai ata caatre atre caataata ^tttatrea faa^s 
aa^a alre caca *ttre al, re&aca aarts ^trea fill-, 
■atrea fnata atffr retca aa aa ata a’ret^ at’ai % 
c-aca ata i fai carea ca atreta atre ^ 
aaa re.*at*t ai ata c*& caataata filfttrea ftaf 
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SlOf JFK STtf ($& 3*f 

frlSTTO *ttW Yl*l% % 9 ftC^ ^1 I 

«rwr-^tatt#tir *rwwr srtlihr sftcwfo 
TOr, srrft-ro, *tei-*rtfr er?f% TO 
<st *ft ^ to? to i fttTOr-*rci>t<2it*ft stl 
<*$ tot «rt%fa to 5f®^*i?r ?’$ *rl i 

<9^4Tt#ft SR[, TOi *^OTT '5TO*t^ 

! #troi ?1 <?ftftTO fttTOr-^tett^fa 

srtetOT TO=n *rft i 

fttf^tara *rcn ^ 33c$i 

fttTOt-*pri>teits?fa sriTtwr ?ftTOtcs? m tot totm 
sitfas i 



*TKgfo 

—4 s 

C«fWl t? ’NPFS: *\«E*lE?fo” (Aerodrome), 
(Air-port) farft-W?* ^ WW 

wfawi ciwc*nt wa wfn to* w* '•ipw 

W CW$ CWS <i!E*tESfa CTOtfSI CW 

wfatEw* we® «ttEW c®^ <aE3tE8E*ni we®« ww* 

'WtWWWI 4$ SW* *WE?3 5ltw “ootESK* (Aero¬ 
drome) i iiott?R s wii srtof, itSw «tfat? *|sr, c*lE§tw 

wit w*fe ^wi «r?fw ^cwtEW=i ^Wew* my im 

WTWTl 4E*tE5tEJ[ «m l ^K5fa (Seadrome) 

wtwwlw vaEWtE^t^. % wtw fafS m\ ^W^wew? 

c®ft wi m, fa$ ^fksfa t*t* Mfa® •, 

^wE®t wlfa srfa <&pr sfal i wf m w’ew 

4E*tE5fa ^ ^[-CStfM STE«fJ 'Wtt CWtW’S f?E*ft *tt«faj 
CTt I tf|-C5fa fwfa*tfi«l fawtfa® fa^ <W, #-CftE?Rf 
«tE?fw%®1 >gni fa* ^fa i •;& 

<WtWWt*f fiffffilEWJW Wll SftWt? ^iwl&fawt^ 
foiWf wtfaw 5E5EWI >4 my 9 iaE*lE*F(, 


8 
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fort*'•fro* 

* 

ftgftwtw gms « ®t* ftt? gfstirft tot ; 
ft* *Tt^lTf^ *VftT*Ri *st^1 <4$ nqtaf ' d 

ftw c*fte fot**w^ ^*we *ftr® *tft® ft i 
'swar *isrr«pri* ftpwsttg <2j^ vsaitarc* 
fcratfot ftft* *W 'sut^nt^m ^ froi ?^t? 
foror*, ft* &*t* ftt? ftgft'®- 

*tw gift *1 fort* 5*T5i®ni *w amre afftfo 
m ft i 'srrt^nti^w? ^ fag fart*** ^tft® *i 

*«gft **1**1, *jfB*Tt#* sfagft? «tT* ®« o o jpf^Sf 

fay® i *f*rtPt—va*R ft, y’rft **t, far *m 
*%*« (oc^tw *(1 cfa* «••• *fof gfesi *t*tft«i 
vscrrtcsrcsf* *w wm i *t’g »••• *rfot ** 
cgr® *m c*rijft stwfa* c*, c*t *farM c*t*& 
(fltidtrPt^n arts ?’tg gtw graft *i gt*t*at 
ftnt gftgft *t* *5*1* rai *1’ ft* 

<4f *5* ^ ^IfS 5 fS|*M* vfliaitwsi 

^'Q <ftft *g ft i 

ft *’,?* *jf&*Ttl^f *BW*rcg* Jjtfg fag fait*- 
*t*g *^ftgl ^g *?1 g|g *f T t ffag va^egft 

'srp% (EuMVard Armstrong) srWF 4*** '®rtC*ftr**t* 





aT*n atalff® »rt^9pr 'iro *tta fafc wtWrftf 
aatafrttaa &ta ^-c®ta frsat aata §*tia 
aac*rc i t%far ca ®rta ak^ta bsaf aala $*rfa 
atfaata 4H(W*M al’ ®"3< att®a fe*ICTt?lt I fai ta 
aata f%fa $ta ’tfaaarci etefa aataa fta c*fe aata^ 
attalaata faatt§ ^T^»rl-^tf*tcsrnr a*fi ^ *f% 
asatr® a^4ta% v cata ^ at® ata^ aal,a$a*ta 
aa fa i ca$®ta; <sm Cota's ak^ta baft 

aal aa fa i 

^alfr af-csta bsft aat® «ita a« ®a 
'si'fr?, «tta aa catfi> fetal *it*pa! af ®t®1 ^affe 
al # at-csta bsft aaw s®ca ai-w: atfetfe 
ak 5 ta bsft aata a$a afajattaa at® ata i 
atfelfe aksta frsft aata at’a’ta «tta 4^« «w *ttfce 
^s. «ita ^ caltfe fetal at’jta! ^aaft ^atafe 
»ttaf atfeffe jft-c®ta c®#t aata a 1 ® fetata «itat®a 
uqat cat^ sMwfefe aM«. ^a a< aja aata 
ei^a ataa 1 


t^tak c«tta attafaal cata a’ta artieirrl^? 
aatatataa fc*ia fata «rta «••« atfe® *w # W I 



V'A 


HP , 




Ff?V' 


©"•PlWltW *fc*t «tl$ «*-•<■ *rttw w|$I .lM$.*rt* 

N 'I , - \t < 1 " 1 ,t* .'Jim'f \ • ky 


. < Ft* 

< x vti -> 


•W W ^# 

'■ ** ..'■*' , * 


frofawslfc *rfWfT« WTO5 «fNfe* ) w? «*• 

* A " , . % v , 

wi *w rtws t< *nwtwt p’rcttpf witftww **;— 

1 ^ ii 

^wf' *rt®ra ®tw frot wisent? wop «tp 


i 

^ta-»r^ ?(ira ft*f bsft waft wtw 
wwo toiw Wfawftm wftft <ircwtww i fim *nis3ft 
., wfttsfwft fa*t<r—fawaa:, wa-iwcsft' *rawt®?k a? 
frora s^fejrft wtw <nt etwft ?fww fte*ft fwwftiw 
wro fa*ftsw frora i fws <sft?i aw 
‘ «Cnr www*t *n?mi ?t*toft *ft* ^hwot 
* ffHwri few wai w •ski fat*ftwi «twft ^kstn, 
fwftft toi ^ awx to etwt*r wtatw i 

05TTO1 wret *iw ww ca, ^hwa <4Wfi> WWW 

f%* w* fwft to— fere wf s??t i jfkyft, J tt«rt?t e t 
WWftft CKTO TO I twi ^W# wfetW bsff 
<W VS5W* ^tC5 'StCTWf* *ttm I ^-CftW* 
cwf ^ 1 t*tfroft w^jar# wtro cros*{ (level) 

^ • j». . ‘ e 








*Tk5t*[ 

51 55*51 S® ^ ^ « 51®« r£t> Jp^l I ■ (jfc C*Sfi£ 
•srpptBt 5tt55 f®t55 5*5 'ST^t®, ■srW ! «rtC=T 

5-efl 45? ^’■‘’llP'f sp5*f: 55 s —5WfR «tl5 ®8« i$> 
45? $’*ftt5 3F5*tS 55* 5’tS IV® ■$ 56*51 I 

^51 ’ fra ^ksl5li>E5* 51ft 5151 55 I 

55T«c®rl csm fm 45 ? frawsra era^ 

»rfl «rtt55 5151 «rt^R «rtre i 55l«wi 455*tt5 

*rrot5 «itt5* c?, 5^55 cb^ts *ft-c?ft5 

o»t*rtf5 ‘<n 55 ®ii—*r w j*f f^5 «tit5s i ct& 

4J5 5f-C?ft55 ’Itra 51 'ST’? 'sttfTf 5t5 51 51 

r.w. 5f 515 51—0>^«5l 5f-C5tt55 5*fc555l5 «tT5«t*Tl5 
55J fra W5 5’w 5f5 I 5tr® 5K5-5l*®tt5« C5t56 
5*f*5 51 5*5^ «TtC^f 4«?t3> 551? ^1-C5t5i& tt5-?Tfi5 

v ■> ' 

(Stream-line) 5*51 55 'spfr®, 5l5 : f55l55* I 5lt5 C®ff 
^51 55 I 4^ 5=55 5*5l5 5W *ft<5t50 5^p55 C5^ 
31551 5t^-f5*t5 C«n:5* »P^f f55W 55 I 551? 
5VC515fE>5 65R «tt5 i54®® §5 , S[«ffe. «IT5 *ffE *P*F 5 s ! ! 
'XT5t1?R 4CT 515515 SrtS> 5VC3tt55 ^5 C5 55Wff5 
«tt<K5 *5l’5 3rt5S5 -to 45*5 (Acre) 5*ft«, «I15 i* f?5l I 
5Hft5fi>, 4*5ll> H®« fen ^e. «lt3 85 5twt5 55 



fssrl? *e fas? 


?SfCSS WJf MS'S St^CS I #t-C5lC?S CM?* 

*rc*f sff cpst? 1 ® s*st? «rc?nrc p? cffcmi tfkstc?? 
«*lcs§ ^Pt^rt^l ^st Ms stsi pcs i 

?Vc5t? s’ft ^et’^r ♦mi's tots* ?*? stsm 

SM WSPtS .i*S< M’? W.3JG SP <2|C?tSr? i st’cs 
'SCStCtf^ 'e^lHW S^SPs *ltCS M’? ®rC® >w® 

ospftcss «ffa*ftft fss? «?i stf% fa? McMfas stsro 

V N V 

PCS—CMS*®?, S^Bttt 'STCT^t ftfS 5 s^sps PCS I Ms 

uiwtwfpf c*td}t*r sms sw stwi sftj: 5 ® pcs 
< iw, csmcs? tftt« sffacs i »<it ?p«t sj?Ms ss 

’sjsfaH PCS I fops '-ffPStS ^-CSt^OTl "its? PSf CS <& 

?p*t sjsm Mfa® p’csj M#rrtfas*s l*t? fa? 
•ncsfcst? ?t®t?tc®s ^s--gfssl ?cs cs, ®i’ ^MjcSs 
s*rs sppri ?m st? f?i farMW sfa v t c ®? 
Ms si <*isc MspT'esi TO slews? ?t-C5t? csfre 

CS®tCS SS? *tfa? PCS I SICWS? ?VC5t? C?CS? <p 

McMs cssi MWc*!? fas? csst? pcs ste® 

S?’CS ?JS CS|CS?^ 'flCStCSR-FN?? ®f? *M f$S? S?’CS ftc® 

*ttscs i ^s? s?«lt? s*ic® cim, ?Vc 5 l? Mf*t® p’c®t 
if *tc«f ^cstesM BMesr ?»^4 f?st*i? pcs i 



.m-csH 


tfcwM c 5 ^ *rt'e?rfo «n«p <&$ *W 

«ltw f®5Tl, <4 w^f '5(PPF failtft® ^’c?C?ST 

i£W ®t’3 'srtSimjt'® (Ireland) CSft® ftWf'S'OTf® 
(Newfoundland) «Tti%® t 

f%l ^ «tW« «TRt *••« STf^sr '®IJl^5(Jt^4 ?Rrt J TWC?ra 
fero frca c*t® sft i *w c*ie® w 

C*Rtt*T «K9t«st 5CT >iOlt*tOTr JTST3 

ett* ®f% ?’ta *rtet ^ttt *ri ftra ^©st* to 

5tf9|t5r ill I <& *W« 

sptEWH 9CT ill I 

tfcorw c«ct «rtCTfan *rr«5t? tou ®rt?r 
forfim 'sittf, sc® 'srfinj»iTt8 c»tt® *FjtE?rfw N 
(The Faroes islands), CWfiT C«IE® ’srfejpirf® 
(Iceland), C>l*ltil C*CT <2fH*0t«S (Greenland) I ^ 
*fcst 'SCllTCIR, UtHTSt^ ^’CTOf 

^ >r^p^?r <S*t* ffcs ^^tiD toi *ttf® fa® 

«ii i fas *t*tli> < 4 ® 1&®ct 'st^® (7i 
^;>I5 JJt'StH ®rt® TO^Pl «iira1WR, 5®tt5®T ^31 I 
^wf; <ifc coir's ®tc5? ^11 <*& ’Pf*! 

^btm c«it® ’srrwfwi *ttn» ’STfa® 



fwt*r 's.fa’ss 

tm snrwWBra fc*t* ^Vcsts 

*RI1 f%K §*ltS C*fc C*fe$K& ^K$!?( 
^tf^5 tVS *ttCT I SStW* S’m sis, 

*RTCS CSStCSlt Spiffs <§*l? fas *rtf? fS05 
SIS C*WTCT$ ’ft-CStS STO ?tS I 

' v 

wfa«l sirlSfa* ■ ^-CSflSS ®r.5r <iis# 



sf-cit^ 

ffassr fw Sftfas 5RTO I st-c?R (Sea¬ 
plane) liOtCTfWS SPS^ ^tfSt®tSt® I 'SCS ^ 




. ft-cytw 

roTOTOIOTl OT(t® *TtOT I f?I W)-C?f:( >«t?ltt*fOT? •ST® 

roro*Mt«i 5»[t® row, roro* etwtww ?’wi wtror 
fcror fww wrotw? w®« cro® ntr?r i ^ ffaR fwft 
fww ftwfwTOw efTO® 4Wfi> Wt-CSt^ WW—4^fl> <iTOi> 
wWTO arrow i wTOwffo srro 'eOT^rotWR. 

(Westphalen) <4?? <4% ffaft H(l&»f *tJtW%l (British 
Gambia) CtfWT <wf® roM&' (Bathurst) WTO? WW 
<4W? C3ffw®I ( Brazil ) cwt*nr WW’f'S <tKt^pl 
(Pernambuco) WtW® rofWK Wt*tf rorf * ® l <4$ 

wro®#c® wkstw? >f*®t troi rowrot rot*—'®ft® 
^OTtWR. WTOSt® rowtw *W TOi ftt$*r OT«?lW 

wt® w®t?-rofror rot?, rosj$ rororo«f) 
rotro rot?, ^wttsr^. onrtw® rorr* rotwroroi. rot? 
erotic ®f§ rorfo roTOrf* rot? i ^ ffam 

flTOroroli? «itro? @t® wtt^ wtfSisi 

(Berlin) C«ltW ?fo«l rotwf^t? C3fw^ OTOfRT 'SlTOfe 
3tWl 1® CWWlOTl (Rio de Janeiro) *^;%?rtt*fOT 

roslTO® roil roiw ^ <*fa«rlwsw ?wt? i ' <ak wroi 

ro?w wot roi *rf?ffo w#® <4wtt?tw rowi w)-c*p( 

ro®l?itm wt® w)-®iw baft rorf?w i 



<3srfo fjfa <pic? i mx 

*tf«5i «frttl& sttra fror ftra sspr i 
C^ C*ffttT5§ STOW, f^W, ej^fo 

’WtfttW? *IOT «T’fl Cf^n f’St CM*T I <3^ *K* CWtl, 
^Silt's ^tftiW*r Wt5 ’tw iO*f CSttiPftl* 

^’C*T ^> 5 —“ft c? C’ttt’lH, t5 ftt^I fffl *RI1 
5W? !” 

«q^ fa®h« '®t’* *«ns *rts ftra ^»i— 

‘ftf c^f sn ^ 9 j—csttPtFra «t*wi ft, 

wt*rft, ftt$?r wrsrl «ti *faw sfl « re ! w 

sraw <*pk «foarcr <at ^*r ^«iftt#l ^ csre 
c*ttc*w &s<j ffti— 1 V stt rewri ^ ^c*t 

toll ^ srt re*, <nt wfflfc fti ftre* *i?i 1 ^ 

jrnrforft* <b % fares bsft *w wfa *ral 1” 
c^tftlres sftl *t$s srMr s’ra **pr 
—‘faftfasftws f*TC—StCT ^5 SfSl —& 'STftlSfa 

ftft* wft ! ft stfoSl ® '®T’S *t* *rtT8« ■ *>ft ft !” 





<sm ftfw **w§ s’c* c^rtt^tFra 
•^ttaft^tt^ sf® ftra cw,t® c?«r^ ^5—“®t’t ® s 

*faft?rfc«® ft*? 'srfafa ft ?T®OTf ft? !” 

V >■ \ 

®tt<f<[ <^?wsr 'STC’Sfl cww C*1tt*ft 
wtfs ct 5rr^ft?rf^w® v ft’? >rf«rf?*i ftm vs vs ; ^ 
?rft?ift® e\w$ ft® 1 *rr«rt?*t®: c*t ft^-^t 
s?Moti '*rftri *itra ftra «tft, vtuftn#®® ft? 
<?& ft®-j^w?t wtft r 

ctflWFrci. ®«N sra*r ^pn-—“jwt ® , ®Ttsrt?r 
Mtra ft®-^t*ra srm <imw, fft ®tYt*T 
5t« C9, «rWir iflt Brffl <<W C®Wa $ 5fW 
reft f 

^s? Tm —"ftrat ®t%—® 7 i reft? srffl 
®mft?tl®®, Wl m ®t*t® CSft® reft Wl ws 
?’t*i <lt ®Mcp sti'sr ft^-m 'Bwffl 

(Mercerised Twill) I ®t?r «rW?I STftl ®T<fftrt 

®T»t® c®re sftfaft® stfawfa ’rtstWT ft® 
co tre frsftws ®f’a srfjr ®nrft?it%®® v ft 1 ? 

(Mercerised Silk) I 'STf^CT ft® •£$ ^’0 ®T*t®^ 
ifl®t TOW*—®t®fa ^ vw «wft l” 



“Wt srfft ra’tra w’rai w»i fwtra? 

^ 'raraF? 5 ’ra wfro rat^ i 

• r * • * • * « • » 

rasrara, fw*?K, *1?? ■s'ffera ras osTraat’e i rawt? 
im m 'rararai ratafraa& 5 M 5 N ^ra* raTrafraaita^ 
fracrara wtral *t’ca «rmra-c*we i ^ ^’1& 
asMf era f% lira* f% «tera <&#) 5? w’ ^ra >re* CWraal 
wtraraii ratrafraatts® frarasfowcrabsflrasairaa c 1 # 
raTO c^atratfrarare ^’bh ra«ri ^ff i 

^t 5 T «lta 1 «« ^' 5 (tt»t—ib-88 ItltW 

SR ratrafa (John Mercer) ratraa* dlWH 
?TPTRlf^F, raTraTa*! ^$1 ra? atratafta garffta 
jr"»k 4 Rtapn f% ara *rr«ai rata cra^ raraera; *t#w 
aaferaa i fcfra era raara atratafraa *t?ft< fata *tfw 
aaferara, wtwa ^rc*rr ^sara iiw ■srn? ralSra craw* 

V • % 

(Caustic Soda) I iifc aftaf craW fsst f%S &5tZ*t 

fea f%ra rarara rara faafsra i raoa , *f<(T fata 

crara„era crarajw *tteal rata era, i ^rata *rel s’rai ura? 
bjt^I strata rara f%ra rata frafl aa i ratrata. raatrai 
ra’ta craa x traa era, raltra craw ^rata , ?rara feraa cctra 



’fsi fcd •, jiw m c*r '$®rfo swwit 
cjrtk *’iat kks i fcfir 'sifas 9Wj c*. 

X y ‘ 

TPSl *$$. 5^5F$ cWt?, f%l STTtf < j^tr 5 W CW$ 

I 

ib -»4 ftltOT kcl*) (Thomas) « (Prevost> 

* ^ 

Hire 'Bitfl'S ^’®r *t*rfafoF, srtJrfin? ^ •*tffo'T«OTi 

’tOT'll < 4 ^ if^s? «Wrt[ I 4 ttW* 

?rpmfa »rara c*rt®i ^t? 

am fk*r c*fo ^ *rf’t$ «rt i vtnr cfffr 

*’ra JTl *It 3 , C^SfC® 40 pt 

>rtetOT ck* *rei ?W ?ra%t i *!cth 

C*It®1 ^31 CWfa ®7t9> «tj?[ w dm ^StWTl 

c*»ri ?rafi*r i. c*fe^sr ^r *rc*r ^®f«c*n 
<j»^tc*w 'sjfww few snif**i i «rB:*fti «wt»fte« 
^»rt? w c*rrsi am §m*\ 

w* «w 3 R*r: fere s’re ®rf’pt ^ «w*i- 

fe*t?r m*i c*ft®i am fk$ c*r$ ^1 
?1 ^M^rtsrfFf ck* *W? wi **-*ttffee «W5 
5’c^s *TPt»f 1 <4^tw *f*mift* ’TWCTT TS1 
<ji ^fi-^t‘ s t® fes®^ «t«rtw ^t’ii 



5t 5 tt 5 5 5f5tf?5li:5 5tf55t?CSr*r^ (Mercerization) 
'ai^ 51 % «tf 3 pai 55 1 

5 * 

3R*fs^ 4 $ attain 55 »tf55W 5’t® sit*^ i 

'srtw s ?t5 ^ etfaral <$®l ^ ?’t? ^ckw C5, 

% 

^fH55® iiw; «tV5 55t5 

*tt5 5t5j55i^ 551 55 i ®t’c® *?®V5M®, ww 
4pff® *tj6tc*w 55 45? *I555T>1 f5J55 5® 

CT5T5 I crfcwmt. C55K515 515 5151 5C5C5 5l5f5- 

\ 

5t$«r® f55 ' 5 T«ff«, 51515 «rf3F5tE® f55 I ®C5 

V \ \ V N 

5l5j55l^B7®^f55 5®$ ^®g5 C5t^ 51 C^5, , srt55 %55 
5® 'SI® 555 45? C§^5^ 55 51 I ^5 C«ft5i 5t5j5- 
5ttW ® s f5t55 5ft5l C55J3T 'srl5»T (5C55 Sfl5l 5’W f *t 
55, f%l 5tC5 %5 5t® f«fC5 *t#t^1 55C5 C5*T \5f1 5t5 
C5, 5t5j%5t$Sr fr*. 45? '5ft55 (55 v 5"^f t5f®5 ! 
5TC5^ <Ft5C®5 £®#t 5#, *tlalft «hff® 

5tC5 fara I C5^ f55 J^T 5t5f55tW ® ^5 f®5 
'5t5 55 I f55_ J>^5 5t5 <St5 >2(55^1 5C5 55 

C5l5 55 f55, C«TC5S «t^® ^5; fal '51515 ®l’ 
515^(551^5 ®„ 5%I W® I (5m 5t«F 4^ 
^T5C®5 C5l5'« 555 C5f I 



afi[fete® v ® v m ’ll few wta * ^» 

'Jtf’RtH ,JlW9 CH% ; f%® 'S(tH®T fe_ 

»r®i i ^ >aat ataferfe#® few 

few fwa fw ^f% fetus' i fe®fe*t gf® fe*t® f®* fei>, 
fefeft, cafe caffe «fef®a fe*t® Hi afeil^ ®?M ?a i 
afaferfeffe-.aa a® a?4ffea afatafe eftfeai 
aafesi efcata ®ai sa i afeawa aft® a®fe 
afefeca ®f®® i aatacaa aratcart aT«rta*i ’sc'Jt- 

fe«t® C«fC® wa-fetaf Hi 'SatT>tH-<2pH ! x (Water¬ 
proof), feif-fHHtH® fefHl fealH-4|*F, (Fire-proof) 

«l^f® 'aiaa^fea fe*t® «i®® <sat at ®ai« smi 

aa 1 

®1h®h$ ^ft-fefe®H ®*[ few, f%$ ca«tfet® 
Htafaafeffe afea «t«n feta® atafc *tfaatw etafa® 

aafa 1 atu «wpr»it® H^ta «tffeata 4taaa fere 

> 

^aat cat®re> fealrea cwca ca aa*a fe? v ^ al atafa- 

jt 

al^w®. fe v cwa c® feeai ata, ®t’a afafeM^ fare*f 

?’c® feafeiff afe 1 vaat fecafetc® a? 

fefe®a neat atafaafeffe aifeHl 4Hjfasaypire 1 



cmtm 3W 5tW5 5Tft 5t’51 ft"Rfr 

spin 5’t5 cte 55 C5, 5tffa 55 35 * 11 , l 

etffo 45W5’E5 *R*I1f 'aWfiwT? sffi? 45<ftt5 

C3t?f C5S51 55 43* 4^ 55W 3ICT5 «lt5#n 453 
5’E*T 55fCl «rtfR *lt%3 f5E5 <7F«E*rl 3§ 5’E3 C5*ri 
55 I ^ 5t3«$srt5 %l*\ 5tW 31 ®Tt^rtC®re 5f?1 
fft513l5 43* C?W?T C5EW 3R*t: *tt5 43* 3fll>3 
ffiW 5t5 I 

5t3t5 C5t3tW3 3W 5t’3l 35C3 3t3 53 5f*3l 
C3t3 55 *t*f C5, 35C33 <2«^T^ 3fft3 53 35*11, C3t*?1 

5TW fiff33 43* 5t3^31—33^ 453 5’C3 <2f«lt3 

< 

3t'flC5 45lM Tfc* 3t31 55 43* *ft3 C3^ T>C33 55 
5f3^r3l 3t*yt3 -f33„ (Dust-bin) 5331 35*lH5*rl 
&C3 C5?T C3«5l 55 I *fc3 C31513 3T#I, 

5331 C3lfo-5#l 413 <7& 355 1>C33 5t3*tfl1 f3E53t3t 
4$ 35E3 35C33 35 3531 453 5’t3 5t’l5 5t«3 
3tf*fc5 C3|£3l 3& 5*C3 C5#l 55 •, 5331 C *ft 5t3«§3l 
5 ytifc 43* *|tt"33 3t5tWT «t«fc3 3#l 51 3Tt3 43* 



uij 

oft* CW CW««1 55 I wrs wra 

(7tI , »it^srl ftra *1501? <w m\ 

s?rtT> *R1 5? i 

<i#tatfa *rt w?ra ^s®:n c*t *rl5W?i c^fa* jftcsf 
Bit’ll *ftar %T *i#s 'sftps *rtra ft i 

iwftst C®Ttre i(CT **« 'stfflil V\wm C^t 

*tw Bit^ *ttt? <iw «(w^5rt« 'srt‘<mr wfjft *1 ft f 

ft« fawfftwwr C5§t5 <sfc ^t^n c«tret 

«rc*r* ^sr faft»J *tt«?n *4?: 5^Tft 

TftSf ?RTC5 ! 'slfa^Rl C«fC<F ft ft ftft*r 
*ff«3l % 41‘s Xf^OTT 1% BTf^ *ftt?I 

<7$ *OTS ftf I 

«ltwl «J®T5 3T3T3 *OTl-i*»fl fo* ss f%fvr>T 
eg *rl 'stc^wi *’t*r c*ot cwt site fr? '&$ i 

fti $ ^tcep ftftt>i?[ etwwIiJ^ c^tn« «n c^t^s 

fgjftil «tw® ?5 I ^ TO 

X 

?iwK^»n fare 'srMpn 4^3 ^<rcsr c«r*n Jt* <tt, 

v jMff 

sfvs c*& ^jr ftft*it Jttsrf<t^r qragf jftt?n 

C«IW ctfl 9Tft®1 Bpf 

'Sift 5IW RtES ! 



fan* ^fam* 

V> 

r 

aWJ f% fiffoa. *11831 

cars attt afw asrta wi9 ^araa afi({a*$H 

(Birmingham) *I5Caa alC®J^ aaal-C^ai 

fcaa as, '8rft*t?n a’ca cw«n %affa ca,’ 
<sfts sta <at&a catai, sv «rt^i i*fi, afs i>a fasa, 

^ astal, fa *¥val, #fa ifqjafaaa, f%a vm fifa ’ 

* 

^ afavfafars w «rt^, g’fa rai i«a* 

, ata« as«fara iafaa aftf, <m ^tc*rt catfe ^jar 
«tta *»<><> *tt^9 'spfte. «lta *«|»oo ! 

f%*ra® ajfaswa *4aa erata asroi ats? f% as’ta 
jfc 'ata®fai care *$ aa*a fafaa a?a aacs • faita a’ca 
casstai 'atata artatwa atre atata ala i 'Stm 
celta aw jsaa 'aatar ataa wi awta atac^ i 

I* 

^aa '1% aa, \a «r? f% aaal al aacaa cscaa ^*tj fro 
aft al aapa cereal aa, st** 'atareta ailatla 
a*tre aprass acs? '®1’ care <re w ^i> ina* 
bsft ^a i 'sttata ^ aa»rl pw ata c?eala 
TfcsF-e ajaata aai aa i 

aaari-cawrt foa *rs «rfa®fal cawriaa 'st’aatar 
ct%i srtairet*r5 ^ c$si ait^stl etata i laata 



\n’xx wst fasts cs, Iwww *nra ^ra*rh?f»ri fos 
<2t1% w? s® ctfi *t»fft ®tsi, csrfsri, c*rf@ st'ffc 
CW CSSSl S3, ®t’S ’tfiprM «tt3 spfte 

«tts 5 t«i i *t%rt«l <$®1 *W#t ertsl, 

cutsl el^f® sfs ^ ®fts »rj cst® csest 55, ® 1 ’s’ot 
CTOOT1 sjpttf®* sfsttSF *tfssts s’ts, ^ *Wct* 
sor fsfas, 'si’ esc® 'srwa ^ wtsi, c*W, 
cstcs^t? «i^f® bsst wi sftu is^stcs c$®i 
fwfarwn sjssTs «tf® sss **«»<> «t"T>r 

ficipr cx& sst® ss *n \ ®tw 

v * 

c*tt§®t# ets® sst® ct®i st^si ?riw 1 

jfeww <srts«fai c«tt® s^ftsss sflCT* firf^>r 
etc*, ftts, ^PNNPr srs“t *K»r <4®g ®’ej ®ftfa* 
cs«*l 5 ? 1 vfl^sftw Hi sot a &5tt*fa 

**$ ss ®f’s ststtsT bot csrcs si sw «^rs 
ssi ssi stw ^sfiprfpn’ sOTts sts <S3t 

'Bftpltwfa StStCTT ^OT^ts si 1 

'sOTtwts *ft si’ 'SRfsl sites ®f c«trs ^ ?i® 
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C9 999 9l9l9f99 999 99lC<9 9t9lC9T 5lt-fipf9? 
991 99 9f’C99 >499t 9*1 C9, 9f9l 9t 9 tC99 C99 
9991 6f999t^l9 919 'S 999 999 9991 99twt 
<$C9 C9C9 >99? 9f% 951 99199 9Wjt 9tt**f 9f9*t9 
9’C9 9|9tC99 9C9 ftCH 9t9 I ©99l? 9t9l,. 9199 
ftt-fa'ft? 99t9 9C9 9CTft ©f9C9 9l9 I >4t- 999 
999 9WlC«fa 9C9J C90jt9 (Petrol) >49? C99f%9t 

(Benzene) «t9t9 I >4t C9t|tI9t C9tt9#ft K9 l 
ilt-f9f9?>49 91© f9C99999 9391199 <9C9l99 I 

91*11999: C9 91C9 C«fl9l 9199 9lt5 C9t9lC9 
$lt-f9t9? 99 91 I 

C9t99l C9l9 99 Wl9, 99ft >49? f9I99 9l9l, C9t9l9 
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fast* 'sfasi 

’yft 9t*to?9 'm *rt9t9 ow sot stw 9 'ot 
otsotI «jWc? cstfe 9’t9 *9t9 i w *w*ft ’ft 
fam cnw^-*tfai«f sfc#fa wi 59 i SOT9 

csfafi *rsN« shot an 491 c*rt9l9;-9f9E6?* 'slstw Ss$ 
99 in I 9t9t9*t9« C9 'Sit? 9fl9S SlFt 99 Sf9 $9919 
5t^-fgtfa^9 9191 «T19 *TtwT- trt C9% I $S9ft ^ 
9T9$C6t9$ 5fa-fafa 9RTI 9919 | *W9t 91 ftP59 
OTl9lS*9f9®5OT9 Ft9*S?ft 95T9$t5t9t$9 $99t9 9CT9 
C9% ; SI’ 9t$1 StSlOf 9919 «|tOT 9 5 OT$ C999919 
*Wft <991 fam C*tt9t*-9f9«*ifc Sfa-fafa 9F91 99 I 

9>TS-9f#lOT S91 ^5 99, &9l 9$ 
faHSR* I C*ft|t»l <99? C99fS9. sfa 9tOTf *f fat's 

9’C9 9t'®tOT9 9OT fiOT 9l9 >99? OT$ 9tSt9 9599 i«9# 
WtS 9T1OT *tfalS 99 I C9 9C9 C90j1®{ 9«t9l C99fift99 
9t9tC9J- Sl^-fafa 9*91 99 C9^ 9C9 91^ 6919199 S19 
999 919*91 91 «tt$OT C9t 9E99 9t®l9 3F99J <99^1 
9lS 9J1OT 9f9*r® 99 -49* 9l<8!99 9?*»t4 9taft 
SfifalS 99 I C9^St® 91^9 C9191 St99tOT fft-fafa 
9911 S191 Si* 9t'5l C*tOM^ 491 C9^%99 9Tt9. 
99*1199 *tW8 9tfsp99 I 



m*iw 


CHW lft-ffft*JBl- «6*R tp <3% ** ft 
‘*PK *«*1 W*fa TO; 'BflirtETO OT*f TO*I ^’OT 
®rfTOt* *rT*rft*f'*: ^ W'SOjWsi* <31% 3JTOt* 
«rfft i «rwjif? orcro ^rcfa «ttrof 

*w %^«t«ftsr cw i <?wtoto <?rtw?T« wft 
C<1WF-*tftt5^ *p <*% *TTOfa ^ U**f 

^t3W sft-ftft? ^tftjrtw stsfif® i 



*rftA*-cfl*AiWt art&s ^saaf $$— 

** ■#* 

4.fl»l4|i>t («R CflAWtAW fN*I *Jt5 x A3 I CATl 
tf&ft 5TO? f*T AQfl flail sft^w, ART »fiA ItW, 
fWWW Aft fA3 C4tAG fl« 

AtfAW CA3, 1%| Cflsl cflwl >at4fla CflATAA* 
^?5T aft^WHT f5 fWA I 

^IfK “fl^t'6, ^ OfK ?’ra CA$—AKA 
*tt«fl flw A—c*fR, flfl? c*tfciwWj& Alts 
Rfl—” 

Afl ffra fto* Aw ^*r—“c^Tfl^ as AAA— 

fa A3 ? -ill S5 cflcfe CAA 

53 i’ll flr® <$at caa flto ffal Alfa 

A, fa <3 ^*r!” 

A? Rra *m ajfi—“I n, In, *fwfc l&fal ara 

ACT 'flAt l >1 CAf^A*!# 4l AAA«t Aff? fa<3 fas 
<3T® A3 A I <3t!3 $ AfatEAl A3 f 

44J> C5OT ^l#M &53 fm— fat’CAe ?lrs A3 A, 
Atfil fat* A’* 4A fat* Afa* I A3 *fa tfjfal 


d» 



<Wfl«F3*t*t s 


•n *it«ri st’* 1 'c®t fas «[tfa < 4 ^ «ti> *rwnr 

stw, s*R osfsrai sR ^*rfcs <sm srt—^at* rW c«rcs$ 
*fafa i” 

fat, =T1, CJWI C*fal fftt *t’Rt fats *Jfa 

fanti—' strict? «rs «tratsra 
cfe,”— *rc? <*i?t tm* ?’ctt *i i 

“c?*r, st’^ 3 ct w — ; ?’ctt fat? 

c*tf?J^CTrfa fi sits s’ts stst* ?f? ?’t? *fa 51 
??fa?ts ■sfi^t'Q c’fttf sf’?i c«r? 5 
faaF? wi s ?s st* c*tts, sf? «*t? ?ttfc««s csrfa 
ww sc?ts at, ?ft* ?ctt oarwtw fa sfa' fa*r 
«rt?*R i* vife ?ss «r?si ctctt *ra? ^pi— 1 fatt s r 
<mR !” 

#t?s ?*pt—“<CT?js, Rise »dpt Rprl ft* i 
CWI RfaS tOS dURe (Sit? $’?$1 CTft, *t? »®?t 
SCTT J& RTO—fa *1*5% !” 

st’w? *«H W <4*J> C5CTT ?’t* fefc*— 

“tn, *T? *Tt*& *t*1 fc(5S ft* ; fas St' 

*«R *t*1 ?? fa, S«R ftl’ *’t? <rtfats ttfW'fatd* 
offal c?«r—*tft *?j?5t? sfa r 



• “'sfe 'S CW^fS, C5W? *tiW *V-~” 

»m itv. #to* far i wr ®t’?ri fwsR R*$t«r 
^1® «rW *iwe W®t* rtf a qre H fa 

*Tt5tCTJ 'SM'Btft'Vcr ffew VJtE, C<F* t® BTt^»r I 
# * • • 

C^tRRl «RRTC# f%fRRl& f* ®1’ 5rfa liPR 

H? toto: c*tf?ipw x mm i <Rtafa swr 

Rf’al *l?t* at* 5RT, ®t’ai S?C®1 ^W, tot -imffare? 
*® RSl&lt Rt5lW *Tt5. (M* I 

RJt5 s **—**£** at«<1 faKal 'it® «lf®i3R 

lfc l i 

c^t*« f%|, caa re a’re c^ffa^rei^t ajaata a^ai 
I ROT 5fS, reffia *"5E* ^(& $g '*(£?— 

4 

®t’a -e’ftre ft *rtre ffa ora,re »tts5 Rl i aa*r 
?a “*&” Mai Mtc^i «*(* '®^n f®a 
&*tta rel i retata <jaa#c^fa^retn,atre, 

®f *’t* $f*T ast'a ataftaj «KtatPI^ , TtSfc*a 'eatza 
f% M? reajre *ttca l 

cafaareM„ asli>* , *rffaarta <sm aafemajaata 
*3 *T*faaf ta%tW I ^tat% a*t*Rta a® £*{%- 
ca?t*t, a i aa l a Ml *ca%n aali> ^ aatafc 



! -' 1 ' 


\ ' 

«f8« 5RH ?1S 111?? <3t??1 ?W ?flvt»e 
(rifipjwt*!,.' bsft *’e? f^s ’ll? i fa ^ttra cti^t 

*?i ?t? c*it *WCTi ?®(fa i . . 

\ 

?# ??t? in^ mfti 

£wtfsfa ’JW ; (Tf(& 9t^, ^tC*lfa?fttt 


/ V 


c^tn« n?s0 yM <wi 'srferct? 'e*i? *rsj*r c? 'srrt^ 

(angle) «l«f?1 <^t«l 35JTI if W*fa fV$ Sffa’Ffas 
?tftie fe?p 7[?its( c^ft'i ?5*ri <f’c? fa? fwre 5’i®t s »ra i 
<T5tfl3l C?t« 5? ?w fat??, C^tH'S 
| g|lc * ll4? f^ *1® VH (Tit ?fa Stfa^ffos 5? Il|lifi?1fe 

»iot *tfw? ?t?tt «f «mti *?i m i it «rcw*?far 





4 • 

IF#fit ««t?r ^51 <13$ CT C’Ft'l ^ 5?, «lfw1*n5: *ftr« 

*r#i?-#r *prft f^t*i vm 'srafa* b’c*i *rfa i 

'srtisrfa?rfora, «rfa« ^s^1& jfbfI c«r, «rf%*pfcr® 

»» 



?#l «tfwt»T5 
?RTI ft I «llt «IVB ^3t* 

<F15l3t Wl ?m$ I 


S>8 





5?l ^ 'SRlf^S «ltW «W? 

?*!*$ «ftf*rw®tW TOT 9<t ? f%iFt 

?ft1 W,i I’tera fFfa sprcr fas fs stf^tirs 

?’C5 *fc? *jsrai? ^tcB? w«w ^tee? 

w*fa y’c® z'm vHbw «t^»r i 

to ,f% aw® toti ®t’ cth 

?5 C®tTOl <4«fa I C$tTOl« f^CBRTl c*tft^- 

c*M x era® y c?r far® *tt* i 

c*tftnwt^ sjTOt* ’wt® tocs fro* »i#rl 

jiw <rw t® *w i *rfa jtjjcto «m<t 

an*rt ^ fafas c*tfaspfa*ft fc*lwfli ff’f'ift 

cw$ c*m, ®tfa ’ft c*rf*nf*w x ?’ra TOa i 

c^f-a ^fisrfa^fitr ®tf*tf®® sr| 
Sfat HW C=ffa« 

5CT srl «1W ^*3 B^TSS f%$$ ar^J 

atwt ^hc® *ttra *n i c^f?jpFr^ v< i#Nrr?r 

TOit* tow TOfrft tot vwjre 5W, Jrs*p? «itoi 
'#tos fc*firats cto *p , jtf*rwfa® 



C*f»Pl 

¥«rtf& C$WW? . ?WT RWftl SBWl 
(Pit? ft I ft% <7fftW? fcstfl C*tJW m C^rtSW 

ftft? 115 W'C«ww ?wj c^rt* <ft? <ra ??1 • 
“c^ftsf ftft?tf> ft «W ft '5ft? S? (Tit TOW 

cwntfiNw $’-?!? m ?qft t 

C^f5p[ 47 m *V& <W IP 5^KW ftft? I t?1 

<a^1& ?7rt?ft?» *fwttf ?t?t?ftw eras w?i 
n i c^rftR ft sm m m wi’ wi c®fo?i 
??csi '^rft *’t? ?tw i cwft? fcs#t w?l 5 ? c5w; 
fti ftw <it c?, (TFftw $w? di^fe ?tw 

*tt'8?1 ?t? 511 1 ^<TC 5T5 wt *tWttf CW »t^ 
<w ftft? «raw w?i ?1? 4?"s $i’ c«Pf v r® 

(Tlttfct !jW? 5T5 51?, ftwi wftw ^w? C 5 ^ *tW« 
C!lt—tffc !TW W«Tl Vp «WTO ft ?W? *rtt*t; ftl 
?roi csfatw? C5tw? ?ftR cfcftlW? «»mft 

ft*Ttt?c|! fit CTWl? 9 ff3f R1W ?1’ Cfftpj, c«p fofl 

wisdlh 

4 ihVtf 1 



<T4f44 

t 

4tkl C^5t®n $4 'ST'ffc 34 C4C4 4144 ^C4 CT'S4t4 
*lt4 C4$ ^144 ^ C5#t 441 44 I C4t 4^ C«tI4 <44ll> 
4l4l4ft4 «tf3Rit^ >ftftOT 44 444 *t& f%f44 *tf«4i 
rra i ^ »t^ f%fsi>rf&w va4fi> dj 41 «rt*rf5rF#t4 •'fltara 
«n4 cM*t, f4f4«i 4’w w 44t4 *tt4 C4 fiff^R# 
*TTfi4l 4l4 ^5t’4 414 C4f*R (Casein) I t4>f»Rt4 tffrsl 
4’c4 srRrR^sr 4t«4 4l4lt4T Wt^rs 4? 441 4t4 i 

C4f>F( C«ft4 C4444 *4141144 <gfc 4 t4 W , &4 C4f 

444 fafR>i*t2i reft 441 414 i ql gffi p fo 

4t:rt«t4tt44 tfE54 4E4T C4f4E44 «*E®1 ®fi 4’C4, 4t’re 
4? fttf*rc5 C4^ ttetJC^n t5 *t44 441 44 <34? 
*tC4 v«4fi> 4C34 414TC4T '4W® 4W W641 44 I f4f4*1 
i&Stt4 5t*t C4'Q4t4 *ft4, 5l*t C4641 4^ 441 441 44 >34° 
tT545C5Tl fctOl 4’OT ^ C4W C4f4E44 TSif44«E*rl 4l’4 
441 44 I ^44 34 44«T C4f4CT4 1%f44*l3i ^4 *(4F 
■44° ^85*t 44 I C4f4W dsft twf44*0i Wt4^i: 
54514 44 34° v fl^4t»r 4J44t4 44^'S 'Sf E*4 '6*14414 

V \ 

4Tl%*f 4l 44 41 I 

54 C9|E4 C4f44 f4 4’t4 <2}4CT ftsft 441 44 C4^ 
44^34*0 Rtfle I 44^4 C4t4« 344R 4l4t4%44 



twig's fg*»ra 

l 

f%fg eg gt? gtgg*tl gsgifcg c^ gtg ^te. 
gw i eg? gist srtgtggsg gtgfgfrg* lirfgg 

%T ^ 'Sl’OTg W 'Wfi? 5ftt5? *ttE3 g^TT^St^® 
(Formaldehyde) gtggs <wfi> ?t 3 Tt5f^ 5 *t?t«f 

ff«T I Cg®T®ifi> *ttt§ f%| gl gscg ®ra 'ST’W ®T®1 
fgre^ eg *fffgeg cw, f%i , ®f?r *ttegg gtgfl c^iCT 
gtfg#i g'ggjt^f®?'^ fffefe? <*i*Fli> *tg1tgg 
Miss <t ®51 cg$ *ttC3 ®gg gifagfrl *ts?ig fw i 
g^jtsjfeft^ *tg)egg sgg *t®tg f%|^ s i *ttg cg^ 
*t% vacgsgtcg ?’cg cm ! ®r’t ww cgt gtgtgfags 
^ *M)g fgeg gtgggi 'srtg^ ^fuc®r «ng* $fg ■negggi ^g; 

V 

c&ltg gw gg cgw cgsfgg bstt gnrtg ^nra 'srrfwm 
■spgl s’*i i c^tggi fg*5g| srfg *13)? ^g csfwt bsft 
*g i 'srffwtegg fg^i d? cg®t*rfi>! gfg cg®t*rli> 
dr gtg g| ^ ®iYw c^fgg raft gsgfg $*113 
^rtfg^tg g^gi ggwl *r§g*fg s’® gi i 4 $ gigtsj 
^tgeg ^(5 ^sn fsrfgg efa® gsgtg $*rfg 'gtfgf® ?’g! 

gl^ftf 5 ?!® fwfitcgg 'gggtg wfgg c*iw «w® 
lirfggvfcg gleg *rcn i st’st'si «(g« bsft 
fefgg*ra «if® gsw 'ag? eg wigs ^Ftcg «ftr5 *f?i 



5t5 i <ii$ c^rs 

5t55 3*55 i <fi$ 55*r 5t5t s t 'srtwtar c5f*R c«iE5 
5M5 5t$?%5 c<H 5t’i55t*H-c?e5l $wtf$ 

5ffl55W5 1%l55 bsft 551 | f%$ ^«j Ttc^ 

*tf55iw *tt«5i 51 c^tw C5f55 foft 551 535*15 55 51, 
C5tft5> <3t5tW5 '5t555$ 55?® C5f5W5 f®fc5*t3f 

osft 551 <35555 51535 I 5t5«l, «TWOT5 (MV* 

%5 55 C5t5$ f55f$5®tC5 $5 CHV® *tt5 >41?? $*ff^5 C5 
*({5513 ?5 *tt'85l 5t5 ^1’ 55C55 *CT 5t3§ 55 I 5f$ 
5f55JC$ <41$ CWP3 5356 55 *tf55l*l $5 *115:51 5t5 <415? 
5*15 f55f^5'otW 5t«5t5 *tt5S $5 *t’l<5 3TC5, 

'3tVc®t 535 <41$ MV* C5f33. 551 535*15 5E5 <415? 

0& C5f33 C«IE5 515T<2|513 f®f53S <2)35 551 5ft5 I 



tc mftx 

\ V V ' 

C^PfsIl t5 w 3Pt3 N (PTC3® 43? ^1 f% 

f®Pw ^’'e c^rt*f ?<i ®Pi i c^Wots WW 3fOT? 3tft 

■mx, 'st’ctf? W.RVM 3tflrol srol lipp^fto 3p[3 s 

?I3CS-— 1 ®it3t3 3t’3i *t#teftipr 31*1 3*3 43? 

?t's-3tf% 31 M 3T3 ?t 3 ^’t?[ ww, ^t’<ti 

3t*[3 v r WA **tt^ i 4^ lipppffa 3t*re 
fo s»ft3 bsft 3*31 33 (7# W® f%f 3?{f® 1 

*nrft3T ^twi ®prpt 3t3 f%3l 4 ws 
^Tf3 ?Ppf (75f% (Sir Humphrey Davy) H§t£3f 
^et«rw *tfw 3n:<R i f%f*i 43fi> «tfe»rt^t 3jtiM#t 
bsf) <pc?r i ?#t#l ferfjR 'sf C3t3 ?? reprai 

®PT I 4$ 3Ttl>tff C313^ ^P^ftfalij (Electricity) 31 
f3^J«, ^e»fa 33 43? (Til f^je. srpri 3^® srffipT 53 I 
3rftt#)3 $’fi> 3J3 SftW I 4$ $’fi> ^33 31® 
feHfwfa (Terminal) I 3tTO C3 3Tt?tD C3#t ^3t*R 
$t’3 $$ frftfwf® C«tt3* Wfsrt3 '®t3 ®Itta friPR 
43? 3«TC 4% ^t3 ^’1&3 *i3*='W3 t? ®t®fatf® ^TRI 

5 ’® 'SSR 43*fi> 3® "*tt^ (spark) 31 'sjflfffa® 5’® 1 


J«0 




^t’5 *t5 Ifsps 5*1555 (carbon) 5t55* .n5><2t5T5 

5ffl5f55* *t5tE<5 g’fe 55 * ^ citft *rtfe bs#t wr- 
j $ ci# -»rtft ^’(& f ^5 %ftc5#5 *r® «rt5*tt55 #»t 

etospi *rffe5 ^5 ?’ti> t? *5* 5*?i i’*i i 5*1555 cw5 c® 
5*5*(t5 ^ ?FtC®n 45^ 5*55lTi# Wtf% 1 <£|t 55*5 ^ 

5*155155 *rr6 c®#t 5*’C5 tsfvan %$ 55 ^ 5j#tft5 
fei5f53rtc*T5 5c* *®t5i5 '®ti #15 dcq cw«5i i’®t i 

x 

si555 5lft $1i>5 'sra $’(& 55 'I5"*ic55 5t* **H 5*%5 
55*1e. 5s’c5 c*e5l l’5 <iw 555 5*515 5*t®T 

&SJ5 '5TC515 f*W1 *t1«5l C*f5 I 5*t555 5*55l5 5*® *re* 

\ '■* 

*W«f; f5*$ ?twiil 55T fit* E'C5 c^ct 

51555 3F5*fS 555 5? ^5* 5lC s s1 15 I 5*t55C55 

\ ^ V 

vf# 5l«*# 5lft 5’fi>5 5C5T5*15 #t5* Iff 5*’C5 *5l’W5 
5?C5l5 5*’C5 C55 45? ^5l’5 5*C5 ^3f '51051 ^ 5*C5 I 

5Tsn^5 «n#f« <sfc &*rtc5 t? *fl%*ft®ft tcn^lDf 
*1051 frsft 5*51 15 ; i£|t 55S5 *t05l5 515 *t^ 5TT ,a '1 
(Arc Lamp) I 5f3t5 *tC5l C5«5l5 5*l05r -ill; 
St5fC55 51# 5#T> « 5l505fC , 15 C5f*C5 4556 *1# 
srrW 5T5lt5 5*51 15 I 

5t*p? ‘*1# S’OT*^ *lf55*l5 5*5C55 50§, f*l SsTl 



fwT* 'S faTTC . 

atflr® artwi caeata afa®r ajaata a*ata *Ictf 
fa*r sri i sitsPFPr arfiro ca aw ^twi 

*m art’ a^K fea tor i ata s ga *taa'fj ; fcaflatfawa 
>a% a?w aEaaai a’ta cwawa ca, afa casfae t? 
Sttaa a«(T fata tRFfjftfalij 5’W ata 'St’a’W 
arta ’fa 5 ! aa i a?? 5 ! a«ata a^taa ^ ca, 



tcaaifia atsp. 

aa* ^traa aar faa areata aata a% atai *fta 
>aat 'stcaa af^taat^awta atar #F3at a’ft a*ca >sa? 
'st’a aw safa am: aaa aa i 'atata %ta a^ a?p 
ai ^ ata ca^t aaa ata i cafal ai t^ttr^a '®ta 
ta aaa aa aia? *tta atw—c<tia am: 



vu^RitCT ?Rr i fowtfawM «flw 

*ifw **a cwjwr cq, cartel *i *1%?# 

(Platinum) *Tfa^ «T^-ftp5l$ W* 

3T*nrf?r ^sfa t5 ^t*r w^r srtre <w 

^t’s *m i 

f^lTfa ifife>i*^ (Edison) ^f^<£f^f5[ 

^tf^ srf%fa <?C3R I f%fS[ <Ft£f>^j 

(bulb) hsft wr’* ^*rr 





^T£3?f t£)^l& C^ffC^R I i£)|» ^stot^r ^ 

?I5 *T3> ^tcs?r ^t*r? wr fro ^ <rfc=5^^ *m 

*ffirs fi?»t 1 srnl&^t^-f^fTO ^ 

**T* <2f«ffa ^t*«i c*r, flrtt&srtw^ w fro 

c^ ^rarfgj sprats 
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cwt »p6tE*W re% w*)?® «rtEW >w , ®rt^rl $5 i 
TsiT? a wfai re, ajTforK 'sieww re% ?t ’ew 

=n i , ®Tt5r ^ s i—?rrf1&sft^ *rr^t& <<pr c*i, 

®1’ C«IEW wfo w® iW ^ ^T5 teft W51 515 l 
^FPflflW 5t*IE55 WE® «tf% 5W ^5t# Wt5«i Wl’ 

*1 w’ew csrf&l wtwlE® , WE5W re»H tEwwI'lfwIihr 

elE5tW5 5E5 : 455 Wt?E*l wsj^ 3WT5t5 ?’w« 'WfE’t 

?mffat^ 575715 5=51 ?’^s i 

4^lE5 ?(Tfli>5tE55 5W ^7 5T5tE5T ^EWWjfa 
5t?JE55 ^ 5’®T I 5t*[5 frsft 5S5E® C5 5?P refE55 
f 5T55T5 Wl 75 ®t’5 ^t*T fwWtre'S (Filament) I 

fwffww *t#W w’E5 re*n cw re, srrrffotre? fwwtE5E$5 
5*rr • fwE5 ^nwiTtfafij cmew fwwtre'fe «rtEw i 

®t’E® 'WtEWl 75 5ET>, ft* 5t?(E55 f^55Wt5 kf«1 Tt^tEW 
fwwtE5E%5 ^T*t VE5 5t5 45? vsl 55*E5 f55lE5$ 3R*fS 

Srtel 5’ra ctew !5 rtE ? rt5 cms 355 * 1 : w’E5 , srtre i 4^ 

, 5[^f55l <J5 W5T5 WE® 5t*TC55 5t^t5 ^ttE**^ 

WtTtETT 51’5 5s’E5 5t*p5 4E5S51E5 5W ^’E5 E5S51 

7’W 45? 4E® *rtEWl W’E5 51*513 5^t75l «lt^W 51 I 
Sfflli>5tE53 43 ««l srtwl 5E5« 4Wll> *srgf33l f®W I 



^ jfjtf&irfsi 'srcsr^ c*% foift &st*f 
^ «tf?we Ttfw f5i3R?i , 5prt?s(t5^5t?»t^: 

^ c*i% *r%*rt^t srrtt&^toi?! ^tt?ra 

■=f*lT fronts, '®1’5 , C^ f^rtwn> 

's*fa ^tspr« 'sirecsfl ?’ra <srt? i la^sra* 
^ifejRjstg c^me srt^, ^rT ?fTft^Ta C«H^Q <3% ^5t*f 



<!=RT?t 91^, -8 9t®p99 '®l?*f 


41 ! lr.5WJF°1f5f0 *r© 3RTF5 ^rrw, '*t’l fio *tffa1 
^Fsrre I <2f«ft?[ ^sjCTiJ ^«t1 '5'fa C5R, 

V " 

yfe^ i cell i>’zi it-is Ultt’ff f^fir 

fertw® csft wfa ®*Tf?i ?nrc*rc i tw 
c«fre ^ *rel T®1 ^’e* CTSt®rtE^ 

^ ^ *tttra, mtf^K few; 




fS|55tH * ft’s? 


f 


to cnwrire 1? c^l toft SRW ^sr t 
tos ch«ehi tp? s# to to to^H? totofe 
«rrfs i c®twrl cto srfn hi <r, tor* hot 

to** ! ®to <sm to ■*3p5 ftl ?’w ^51 ^t**eh 

V 

*tf*«l® ** i toto* toftH^ bsft **1 ^ 

% 

•rs 5 *rfto to to 'ssf htsg isfito c*tH *ito 
to 5 w* tolwfc bsft tor *tOTr hi®pot hot 
totnn ura? toiw for h 5 5’f& >rf artottH* 
to* hi tk 5Rfjs» to tow i •& jfrrt&HftH* ®t* 

$’li> wS)5pf& JRF *to* HtfH* '5T*JT to <HOTto *1^** 

hot* tor c*® i <itoiw to* g totw% bsff 

s x 

to to*!* hmot tot** f®®to* *tto *f* to 

Of«*1 to *sf*«| 'St’ HI tof totlH* Httot* 'HftltHH 
*01*1 to® **T**tH* totCTto^*to tortHts*^ 
*1**F( (Carbon dioxide) HTH*s 4*s**R 

Hrfu ^tor ** >$*? to *Ft®r 3 rw: *st**tH* totw^ 

h§ to ch® i 'si’ to toOT f®®***t* ton 
to to hi to to ch^ toi tow ftotwfe toi 
to c*® 411 tort* cm'Q tor to*t* h®t*hi to i 

litoiw to® *toH-ftottHtn>* to*. 



5 >t^ v 

'STtml ^Uw RWfe Wt 5C?fe*t, 

fei <£ ^^pjfe c?f? fk *t i ?ww? t5 ^ 

fwtn^ ?rcts c*r 'srfOTl ’’ft*?! <pps «p 
^?r ?? >a<t? ^rtir^T i«» o feat &sTt*f tfm *rt? ?’c»t 

X X 

“ffe 5 *^ ^wji'tfelfe ?;wt? ^wi c^^5 ?i i 
^sppw C<*tW« <R% ^5t*t ?© ^?C5 *tte? cafe's 

v •» X 

fefe? sites fe«n c?fe fe?e? ?te??*n 5=rrc erf^ i 
fc? i£|$ 5JSO '«e?*!? ?TT^ (Weis Back) srR^ 
5TF0R brerrfe^, ’tJTFRI '5ttt®rt?f STJt'fe't (mantle) 

?i ?tfe *ifhFi i fefe srfet«wa 

V 

•rtf fee? *R>ki ?>e<ifse*H >a?t ib-sib- Jftltesr 
fefe '5[T|fe?rfe (Osmium) 3PW ^ftfe S'STW <t^- 

fefers fes®itc?%-w ^ferc ifeft i 'srgfe?T? 
KVf ^®» feat ’itrs ^sfet ^rcs <tte? «w <nfe1fe 
^ «rf^ fe*t c?, -ee?*p( srrfe ?«rc <4fe «rff c«re?s 
fepsrtrsf% <feft w?r S5<R sst’? str c*ri 'e®rw? 
tffe fe^f >°° 'sisfR art? i®4« few ! iiife 
*rfe-fef%» fe®rtOT% ^sttw fe®ite?% ‘sc'W srrs 

**n X X 

'St®! 'srtw s’w <$?? fe*ittsi$ ?wfa 
?r te*ppftfe1fe *f?5 sfe i 



ftsrtsr 'S froi 


i«>°8 WTC^k'i l^fl I*t**ll(.*l% 

5’*t I frrtfttlll (Tantalum) 

iti* «ft^-fif%5 ffi i *rt^l& etti ®»°" feifl 
*ttrs ^sm 15 5 Hps *tfai i ft^si 19 I «cti> c«tre 
<p iff <sti bsft wi ci® i 4t '$tm fffitron* 
iwfe ?*r ®rfti1 c’ws ?’ti fftin Mlw% ®rc*w 

V S 

'lElff If f^tw% eftltSrl Ifl^ ®r® <F5 ®H Cftl> 
^PTC5?r iwt *rtw n fti, fff*itCTn>(i>cff *ltff 

ittci itff^iti srt zm srtfflra Hitu iwt ini i 
vfl«R «t%^S tti^§>F ititu 

ftsft ffil i is>»4 Dfctir w’us feffwH 4$ 
?ffi i^%tits«rt^-fif%5 fiwrtoriS^ itii N 

15 9 tf?lft e l 1JW5 5’tfs «(ttff i 

®r5S<T?[ feTffjfcl (Tungsten) !Hff 111 'Sfffij 
5’2ft 9 tT ll’f fltl *tftl>1 I <£|?t *ft^ o° oc feift 
*tfn@ &5t*t 15 <rt® *ttti i f%i fiws 
^ «rfl> ffttR i® ^ uai; 'sf cftff 

fffa reft ffil iti il i ff ff’ti *at ®rgfi«ri ^r ffH 

Ifl fft’S fltl <Tfltlilffl e l iflffl fflTS iticn i 

\ N 

otci ittififftro <4ffsfi faatfiff ’tftei ff’ti if i 



55pro—5f* ^*$ 55^5 t5 C5^t fro <nmtcsr 
fe^E5 *TI®T ifi5? CTO TO1 TO^t5 'TO1 TO to ci 
toto ^t’c5 «i’ ctof fontwcfc* to 

to h»#t 551 to i <<fe *tfW 5 TO fet*j §5 cto 

frotc5$ bsft 551 5’c® »tfpf i 'TOrTOt i»tsr$5 
TOT ; srart® 5C55T>1 g'SlTTO JfTf ftTO 55 45t C5^ 
fafip® 5tf CTO 5tsp55 (toto^ C$f\ 551 55 i 

vst'TO TO(53ft^ 5P(5 > «TTf%l5 551 55 >55? 
<2ff5 1° 555 TO 5?555 TO55I <il5? ’’ftfTO TO 
'TOFTOrTO 5tTO. ^*5) 551 TO5TO 5I5C5 I ‘■fit 
TO*T ?5®TfTOTO C5 5l®pr^ bsfl 55t5 

%TO 'sttftTO 5’C5t 5t5feTO ^1’ 55, TO1 

ft 5’C5 >fif 5t®JC55 ^»f% 551 TO C *I TOIL'S TO1 
! 3IT<2ff c l cell 5TOC5*f ifl5T vf|55« 5^.55 I C5t5TO 
fro '5TtT> TO1 5(551 W*r TO1 TO51 fa®lt CTO15TO 
i£5l& tCTOlTft 51TO CW5 I C5t 5t»[5j& 5tff fTO 
fTO 55WC5 »1tfTO ^ts (Switch) ItoI 

fTO5 5® *rorl 55 I ftl 5'$fW5 TO 5^ <5SatiTO5 
5t*tT-5l*Rt5 TOT <ife tCTOjTt 5 ? 5tTO v Cs5l 551 
5TOTO 5C5C5 ^5 55 C=TT5t STO I 



fasrfa 'afaTra 

hsfi *tt?r «t«(sf am 

f%ffor c*w c?i®t ct, fo*TfOT> «w '•wwdrsf ^®rt^ 

»tt<T ^1’ C«t^ '®rf® Ht^B «R»T gi '© ffSl gf’RJ *tt® 
v*W «fo5l 5¥tCRT ’ttra (?Rft 

JTfB i «*& wa *rc*r « 3Fsp*rs sra®n ?’ra 
*rra v*rc? 'st’r® cm* <?’r *ts i c<i®tftc^?rl 
*rTW c*t, *tf? fosora 

<rfT5t>r *rt"*r *fts.lw ^’c$ fro 

<tf*T STl C?R*r list’s ■'tfs^ 'st’o® srfttSrwsj. 

{Nitrogen) *tjt7{ '®H CW^^Tl ^T?, ^T’s’m 

^ ^T*p N ^ti®n ?’ra arrest* 

wf^rci *ict m i srtedltwi spfre. 

<S[%Br^ *1 «rat® ’tTtWK 5^5 srfo£ftsrc MTT*{ «it^ 
*R"»fc«f 'Sltip^t 5R*fT C^fst'S ?rW5fiw f^R rg 

sn i vaNc® *rt*(Fra tot srfojffcsrc ^fit^r ^ ^’c? 
fro *Rsf srtldftOTpni 

cast's fsi*R gi etfarai ?’r® *ltre srt i 

5 Tf*pt v *t<R ®*«TF5 «rtre wi fa®TO$ aR*r; 
tor s? <w <?it to ^=p? srttsjMCTsi ’irt^'s 

RTC 53 I JPR, ’IJlCT? •iWtlj ^ 5t6§ ^ c*r, srr 



5’w I 51 aR*r: ^ 9T9 i 9i=it9? 

9i $t§ t w 9 i itflue 999 5’t*r «rtt5 i 

<®t’9 *r*t t9©ric9ri>9 ^s"c®t«T^n 9’i*r c95 

5199 50tOTt jrsp %*tm ^ 9HW9 9t«rt9 ©w, 

9t?It59 9^5999 Tf5 99S®Tl 59 91 I & 99*9 9J'91(l9 
9^ 9t*pi N c«iw 'srtOTi *tr«9i 9§9<i9 5t9t? i 

9t^d|IC*rM<l 9^5 '91999. (Argon) 919^ 
<919 liPF# f9#l9 ’tJt^ 9J9519 9F91 51^ I v9^ 

•rtfcSttaw ®rc<W8 'srfcm ^isj? i w% ^tfir?pt 
9Jl9£© (Sir William Ramsay) <& 9lTf95t9 

9^99 i «itwr*f 999 9f*jt9^ «rtTO 9ifj( ©f® 9’t9 
Cff'091 59 I C®t*RTl 999 ^I®F$>£ <rfsj^ f%^ \599 
W 99W C«f9 v C» <ttt9 <$ 9t^C99 9tC9 ‘*0fJ( f9®[®/ 
(Gas Filled—9«ffe ^tTt^tfT ) ^ 9*T1 C*W1 ^Tttf I 
<jj9^ 0®l9tf59t9 9’t*rff C9, 9RTC99 f®$94l9 
f9©rfc9% C9 9tf?& C5t9 91 C59, f^©ItT*rfef& 91*1199 
919T C919 ’«1’9 %’$ \9 ^ 95P SfTff&9t199 '$tt99 915 
9°v19t9 9i’t9 15691 59 I <lft ?fl#9t9 '9W® K9J919 
*rt^— >499 f% C9t9l HfPFe ^T’9 519 *11995 C9% I 
*lf©9it9 f919*t <49°s C*rt5l-f9f«R5 <49999 f9t*t9 



fast's fora 


•iff 5J55T5 5551 55 i •£$. *rf^5 ■® c i mtl&srtwt 

5®^ 45? 4^ 5t$ 5T55tt5 gf l lt SmOM W 
5ft6g I 4^ fstfa^^-f^f^ $’f& 55* '5tm 

4^li> 55s ^ptcra 5t@5 5«tj fro 5i®p55 
fo®C5 <2fC5*T 5*t5 >4?? fo5Ttt5|C%? %t ^t if 55 s ®T5 

3’1&5 tot 5?w «ri7? 5’cnt fosTtisr^.^fT® <rtw « 
■siIpti 5*t i 'srtsr^TsT 5^ C5 fortw^ 

«ITC5 ^1’ 5>C®T5 C5C58 55 s —*[5 C«tw am 5CT^ 55 51 
C5, 5l*f.55 fosC5 fof *5tt5 I 

^*P53fW 5T®15„ W5i ^5 45>fi> 5*«tl @151 

<2f£5t@5 I 45& 5fm x 55*T 5^5 fctSl^jftfoihr @W 
5T55t5 5*51 5t5 51 Sfffte. I^Iptfafij 5fa ^5 C5% 
55, «f5’W 51*15 « 5^5 *rfo»Tt^1 

5«5l 5'i^ I 45>ll> 5^5 CWtE55 5t*p55 WX *]5 C5% 
*tfo“fT»ft ^t*P$ftfoi>5 5?t5T5 5?’t5 fe*T C5^ 5t*TC55 
f5@TfC5^ 4t5*5lE5 ^ 5tt 5’t5 5t5 I *lt5T5 t? 
•ffomsft ^OT5|Ttf5# 551 ^3V5 <ftt5 4$ 55*5 45sfi> 
5l@5 s 555 «tf%s»rt®Tt ^OT^fo&5 5C@ 5?^ ^’C5 fa»r 
C»lt 515^ few 51 45? , 5ftC@1'S 5C«tl 55S5 55 
51 I C5 5<R «ffo*rt^1 515 5T*[5 v '8 fW 



cnt 333 3 « 3 i sfc, 3 j 3 $ $333 «rtc»n 

*tt*3i 3tt3 i 'skmw <skw$ 3f*(C33 sftra 

**fc 3’t3 c®T«n «rtc3 ft 333 »rf%»ft^ 

3l*pT % «WP3 | 

i 

3t3-3ff3 *m Tj( 6 qt&fa 3t®(3, i 'e 1$3 
«at ^*ltt3 «^T5 3* i '3T31W3 33-3tft 31 3t$t3 
'BftOTl C?«3t3 3tE3 C3 333 3t*!3 v 3J33t3 
3531 33, T>6& *Titl$3 wra»e C*ft 333 3t^3 N 3I33t3 331 
33 I 'SW ^ 3f*I3 i «!9n J*T3T3l 

3t5[533 ^Rt3 f5r®t<® C3t^ <m «tt33 33 | 

3t’3 3t3«l 3t$tf> C3 3J#rft ^331 5t^-C35J (Dry 
cell) 3J33t3 ^31 33, 31’ C«tt3 C3 ^faftfrlij $«,*tS 

33 33’ lir&fofc ' 33 *rf%a*rt«ft •, ^53t; <ift 33m 

^FT3]flf3li>3 m *rfe*tt^t 3t^3 v 3J3313 3*C3 C3t3« 

s it 

»!t% CT$ I TO *Jt3Ci»3 315TC33 3tC3« f% 333 
*T(%wft2ft 3J33t3 33OT C3^ 3t*(3 s ^TC3 

'SI* C*t31 «ttE3 I (^1331 *rt^l$3 31^ C33t3 333 

■i$ C331 3*13 C33I3 *it3 I 



it* 

St$-StR, S^-^l St®—Sf 

stissi Itoj cm Stfo-®1’ efts ss^ fttfessl i stft 

si #ISft St® 'SjfSSl TO <iWlM S'fc stl i 
St®-3?ST STO'ffa CSt^ 'SttH; fs*$ ?fsfls STOI 

cm sts sts fet^si ®ssstft, w, stf, stR «t*f® 
Stssl sts si—«rtsts st’-« ^NtTOi tits, ®t’t® ss 
c*rc*fa c*ittro sts sts srt srt i 

I'vTO stsl TOis cs st®-arsj &,ss ss, 'st’r® 

(TKtftTO <?[ttTO fCTTS art I <?& STO SftT^, 

<sr?f® 'siot css sifts cssfts sta' ss, sfa si «rtfc 

SftSS St® 3ft® I CS$ STOl CWfS c*iftfssrc 

>» 

Sift ?’ SftSS Sft®S Sft® fSffftSS 'fiSS ft's* S^STO 

to i ctf*r cm , «rai csts stswrsj *rtfcft® 
mss* sss *rtw; ®®fas w, TOsnft ss$ s’cb sts i 

r 

^jpSSt* CS$ STOT St®-TOT #IStS TO®tS S$tS fro 
frttS CS$ I SR TO, Sft*rftSt*tS &.?! ?tS ?SS1 

TO 35 ? sfs St»tR Stfcts sts 'SIYR cs ss®$ 

1>18 



•tfW «ff® 

CK® CK® S& TOt I C«FC? *ff 

^ tot si ®*3w 31 ’tiffei, cwc® #tm ®s®i« 

<tlfrtH StS, ®1’S’t*f S*S*s4f Ttw« ®f ®W *W®t£®§ 
CK® *H^ct I SI® mp® 5t® CSCW« 

tow® 1 wi «tt«frl m i 

<rt® #tm mt* tow# TOs i c*fe to 

fw| s*jft :— 

St® starts stsc® s’cs stsl ewts 

■*rWSW I WS <1 WWtat* CSffl StftS 4S< CSTOTt 
W’c* Wt®t «t®f® Ststtai St® St£® 5 RCT 

a ^ 

TOW TO ®RS, ®t’£® CSTOTl 'SWIM S’C5 CSC® 

stc* i ><w®s stwi ®®t»r ssfc s®toi -iw# 
ok®, S1*w ®tf®cs ®T’a bsft waps Star, 
TOWt® SC$* SlSlCTJ cs§ STO ®t’«l W«9*l wts ss i 

®r«wt»r aw sirtarr «tf* fsfsc® s® *t® %ws 
csffl it few, g’j^orl w’ot caro ®t§ w?n sfai 
^ WtWS SR® TOWtS StSteWt* s$Stf® el®® 
wan tocs f TOtfss #Ws m,,c® s’or cs *ws 

SgStf®* etOltSSW, ^’t«W StS ‘fortWl’ (Ginaca)) 

gfl l fliiw cstst itfmif* wowt* cm m fro. 





3t*3t3 fe3t3t?it 33ro 'stw 5 ? 333 3tw, a| f?PrW 

w 3t3ft3j atfe W 3tt3t33—C3T3! ff'Sft 

C3S5 6T33 5Wf w’J3 WllJl 33*3 WtSf^ 33 I 

a| jt^i sitsrt'Sf^t?! 3OT3 tstm 3t3t3^t33 3s*ttf« 
«rttf i 

<wt3« (wfa* *pn 5fifet?t rtt® (ifora 
'»$ W3i 33; f%« 3^3 31 %33 fftsra fsft* 
awffr <2(33$ *ltCT 3T31 53—'@1’ C«fC3* 3t$3 v 31 31913 
3t3tt3J C355OT1 «ft*tf3^ C3*Wt3 3’t3 3l3 I 

^33 «ra awfi> *rra •rte^ 3t3tt3j aw 333 

1»I3W3 3 ® *W< at3 cwti>T®i3i wti w’t3 cw3 1 
*R3 CwWtWTl fWt3 (Cooker) <sn|3l,3W W3T3 3t8 
•tlfrft 33 I C331C3 333 « cfe"3lI35t3 (Temperature) 
31 %VW wfo 3t33t£3 3t®11 33 43t ftw 3® 333 « 
3®3tf3 ^3H <2tC3tW3, fo? 335 333 C33U3 C3C3 
'8®.3tf3 §3t3 C3«3l 33 I. awj| C3% 31 33 tat*f 
^1313 3t® «t3J33t% 33 I C^t«C3l 3WC3 
333 W3lff5 Wt’t53 f%^533t3 W3Wtft 3131 3’t3 3t3 
a3t «t’W3 f%$33t3 3M3« 3l$t3 B’t3 3t3 I 

®33 CWfttHOTttW 3C33 3t3tC3J a 333 '5tl3 5tf3l 



totTOt® 

®?tto cwetl?? cm, to? tot ?to? MtTO? «tcM , M 
mto *to Ml i 

m»? TOtM to„c® to ?t?t? «iwtsR c^ i 
m*? Mti>i tof I&cm? cm&TO m’is?, ®f? TOT 
finrM esc*? cff«?rl ?? ^ «r$T; to? ftTO fi>MTO?1 
mu?? m? 1 ??-MT’e® toe?? mtto <«cMMtc? ?t’? 
to TO i TO*r? to?? TOTOr st^ft *rtto 

®T$t®tf? TO? CTO ^t9l M?1, CMT*?1 « tSMtM ??; 
TO CTO®1 to MlC?I CMlMr& M?1 ?? I TO MM®? MtTO 
MOT Mt?tCMT M?1 ?M I 

M®?, ^Mltt TO?1 TO-MftM #ITO TOC® to Ml’ 
?e?1 TO, TOM TO 4Mf& TO TOT? ®r® MTO 
TOM to CTO 'TO i micmcmm TO*t1 CM, #|MtM 
*TO? M® M® TO®^, 'lei TO?1 Tft% MM? Ml ®?Mt€t 
«P?to CM«Ml ?M ; to ®l’ f®II CMMM1 TO Ml Wit 
^MT M® M? M’cTO ?t?1 Mt^ Ml CMS ®1’ CM^fwM #t?tM 
TO1 TOS? I • 

CM? CM? MCMM CM, TOtM TO fcfi?Ml TO®? ^t? 
MM ^.HmM I to fMOTTOM MtMtMMM *|fW MC? 
TOH MCMCMM CM, ‘torfMM’ (Vitamin.) TOM1 ^iMift- 



»rf%5— tft\ f srtf, «(^fw5 wift 

®rfc?, <rtt®« ffo 'site? i fai 

<i’ot <tt®-f»it9i «itn ^mtsf <it® <n®al fcfl® to i 
f&c=nr c^f uit ww <11® sluto sftts «wt%® 
3®-*jtfsR (Food Canning) *m\ W I ^S x (Food) 
*ftCT <11®, 'srfa fosft CStT> *lt*r ^3H (Can); 

«RMW *{®-*JTfo f&tSRT <11® 

wi i «I?®H t? c^tfifsr *5 ft i 

*(15 $’f®sr w % v « '5ft*rtn>( 

Wt®)5 TOI®1(> <P?r f®5 <51® C^FfST <rt® #t?ft 5N1 
?’® 31 I 5<t»f «tt5 5R 5l<P5f « <H®j! #fert3 
*T«1 5C*® I 

S|5®t3 5«?1ig tfHH TO3TCI C5 C®1?TS 
TOOfe C5 C^15« 3<R <lt® <11-831 JfWfa 5!TO I 
*W, ftig ?pat *tt«H 3ft; 

¥* 1 , C*t3t31, <R*TtOT^ «t<§ f® ^fftsr ftOT; 

3i*rfaK fifc-*ttsK (2t^f%e *ne?i 

5t3; <Rt3l* ^«.fl ^1*1*1 *Ttl 

*11*51 3t3 I f%$ ilKR f®-^Hft? <43? #1313 3tl®?| 

#H® ^ehh ca c^1*r *rcra$ <s^ 313135W3 



^ftt3 «ttv. 

31® 31«3l C3S® *ttt3 1 433 «Jl3 <Jt#Pl3 5)'® 31'$- 
*ff33^C33 'SttW? «11^C® 33 31 I 

«tf% •■ 353$ $)3l3 3tt®3 3*l3Tl ^fti *tttB| I 

430 C?WW to® 333 84 333 

33, «8 333 3t?, 8* 333 ^ (Soup) 31 ’srarai, 
*3 33t33 3t\3 43“ «• 33C33 ®rart® 31® 433 *ti«3i 
313 i tWiw 433 C3ft« c^tilSs’i 31 3t3tt33 otWt 
C 3$ C33tw 43*3or 43 tor 31® *ti«3i C3r® *tt£3 i 
$$isrK 43? 'sitwfwtt® C3 #i3ft 31® 

3j3g® 43? ftara 331 33, «jftfl3 313 C3*13>« ($W 
33 33 3l I i$ C5C3 «tt3 <2(f% 3t#l, C3ltl>3 31 3f3lt33 

t l 1 

C5131C3 «f®T? 33 *1$ C®Tt3 3l3t333 3pl3l3 31® 
3ft5§ I ®rt3tW3 CWC*r $3l3 <2|533 433* 53 ft— 
33C31 3C3® 31 I 3*133 3l3tW3 CWf «t|3 ^tWl 31® 
*tt«3l 313 43? '3l3tft3t^ 31OT3 @3* CWI33 *33 
ft#3 ^’C3 3t*fF5* 33 31 I 

$$-3Jjft? 1%3 ®rar $3ft3* 3t® #|313 3t31 313 
43? C3$ >33**1 «t3t®?“t $®-3SJtft? C3W ; 3J33* 33® I 
f%l $®-®Jtft? 3*333 31®.3®ft3 #l3t3 3113*, ’3® 

k *> ji 

C3 C3t3« <2t*t1^P5 WS fift $PSfa 3tt3* 31 I 
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'sra fe fe 5t$ #t5fsi 5t«tl 5t5 i 

^t 1 ® -yRpsr 5nn?r «W5l ^t’r® 5>«i5>li» 5tnt5fs[5s »wf 

fenra fen cn§ «rtOT c^fsre # 1 ^ etm s?5re 
mw m i ^151? ntn5 nstCT <a^ n*?n 
^ttc?r sn; ^it'-nim fesOT nnfa 'stn ^ 5*’t5 fetn 
c*il 5ti® #fe*t ntw sn i renfe 'nt5t5 55 m 
m r®« 5tro sffe^ <2tm <f5re «W5i 

ttejs ntw sn i 

«itffl dte? 'sfera ^®t’n fesispt?! n@fl5 «tn ^ 
fen cn$ 51® 5 $fe #fes[ 5151 nts i >*&stt5 
nt«rfo*f®: #5tsr ?T5i 55 i «rt^, 'nurjirilf, 

<rttrln el'ff% 5$fet «W wfcn apsp't; ^tw? stc^TO* 
nnfa nt’^r 5’ra *rt5 ^ <$ nspn *?n 'sfera apw 
«ttnw9 55 i <<fc n5^t5 ’fnwrtre 

^csRsfe ?it«ti ^rfe i *r«fsf aCTtwsr 55 '5*r 5t5j 
fef’F 4 ) fefera 5t5in ^t’5l «rf5l5 '®tc«ra ■ s js#Ft5 

'■rfata <w Ttw «it« 55 i retsren cnttr 55 to 

5s’t55—fenfeji 51 5FWI 5T-e5t5 SrOT 

fefera 5151 551 ^ fesjfel. 51 5IS|^1 W nt^5 f«5 

nt5 sri i 



SR 4 ! al 'SRI aRT fafi re *tWt< fet 

^t*t v t*r afe «tt® fW^tsr #Krf*t «ttre t sr«i 

STWjRT Slt^ '®!CT’*fol ®tfj$ ®t*f «ltc^ i 
55 rfa, c*tatal «t^f® ctta* c^sft a*3l *a i csfsfte® 
’tftsrtt 4 ! f&ft frot 'si’ *tfr$ ft* 
«Hc^ i ^ epic* <4snM bto — 

c^f& K55, tafta a*r ^tf®^ 5’cst csr%® «ita»t 
aRt® f%^ 5ftE fBf^nr aw b®a*i aRW ®t’t® 
«tm a^t® *ttta ai i 

ars af? aaa fro ca*r ®t*t Yea ok*$ aw ata 
®iYw ^fstt® eiata «iw»r aRC® 
^«ta1 3t6,J® *itca S(1 I 'Sltatwa CWC*f 1<? ?’t® 

«jr <<w ^tw ats Btstt»r ca«ata aara, a® a® .asft^a 
atw atf ®t®T Yea aaa 5 faea csw ®ta "^ttVfsT aa i 
*<fe aa*a Yta *Tl *tt7fW atf *N$ *(5 C® ®ta I 
^•t Mr®* 'sftatwa C<fW f ® v -®JTfa\ Statute® 
at® #tafa aw aa far atfe; fos atYt a?a etaNfe® 
at® wkft atata etai a?faa cat® eteft® "sitea 1 



cstsral ^ (Ebonite) Cf«t <<Wt 

ms\ «f* srfi C“fft ft i 

W*t 41OT1 <*?K 4S* ^ I twfaftl; 

«wtsrR wttft «i$$ ^rrt *tnr 

**i ?*1 %RtsrtlS 'srars ftft *’c*r «rfa*tn 

c^atft^F fentra v« ^ sri ^ 95 — 

\5f* Hffi (Bakelite) I 

5®> 0< > Kltw ^CTfC 9 !* C^fw?m (Belgium) 

C«fC*Of 4^3R <ft®tft* ?TWm^ «t^r® 5R3FT «iRt 

srt¥tg*rK* ^ ftft*tli>* sim ?f*l 

*0105.1 sijft#, ft '5tW <2^3 *3 5f^i 

ftf ^*{ft I 

^<CftT «?w 4^3 ftftt? *t»rfoft* 

<3f3Rlt& 9|t*lCTJ <«*l& *F& <«t 
*totc<*tfm ^3 *ttn ?ta—, *rt*tfa wi 
«WTO* tjft 'ql*rtjW*W S(’c»t HR *3 I 3Tfa1- 
«rftri>? croft <4(|jit«Tft tfcrotoft fop «ifrpfpft 

^TW*rft^ x «|^® 1 4lC^tfa^ «0tft(.®I 3ft 



c^fsrai c^t*r «rc*iw ^tr®i 

^W$tf»l4 'StJtfSFS CWC^tW-e I *Tl, *ff5)Sl 5’OT 

'siitf^rs^ *rfttw ^1 ^aa c*re?1 33 ^t’« 
t? o®t*i?ri «rfsj i wtfa®, 

Wt5[f55t^ (Formaldehyde) JltTO 'stf* <fl3# 
WT Sfflufsw fsrft’T 4^3 C»!t?t3 335 3^3 *fTC3 
3 £si^mi ?f 5 sr 3^1 1 <i& sf(i> 33 *r *wt*f 

33^3 ftfSfcs *nw ^at*j fqpn f%^ 55 sri •, foi 3 ft 

333 33T3 “%*& TOW C*tiM ' 5 UtC 5 ft^5l (Ammonia) 

, ®rm 33 I& 3l3t3f33* *twK cw ot« 31 3t?, 31 ’ 

?’W $ ^’f& 5OT fo^wi 5J33 33t3 3t3 ^“ 6 %- 
W33f *tf33^3 3tf> I <lf ftfafa 33t«f 3fct«. cflfTOl 
«d 33 a 3t3 ^'f& tot f^rw 3 ’ra *rft33 3t#T 3’c*r 
3t3 1 3 ^ ^’(& ^3 "*n:«u 3^1i>3 3a 3 ®iw 33 a 
333 fi> ^iiW 1 if 3 e f#t3 *?3(i> bw ^3 f%f^ 
33 —5®ptf 3C«3 ^?1& tow *33 s’c® ^rffitrl 
fro ^t'Sj/S’ra fa»r appts 3^3^3 efe $c8 3^3 *f«rfc< 

*tf#P» *3 | <jfc «t?rf<l& «ttf C«fW C3 Tt3tf335 

“3^R”/Wl ST&tWf'tfa (irf3*J ff’3 33 3l’3^ 33 

c^^sraa <sk *t?Kf3 , «‘ri^^t« 3 TOR& 33 1 

>*0 



firsrfo * fans 

'ap5s*f?r ir *rc«r <p ft ft *3tro* «*t®i 

atnit^ra^ hk &t«i*t3 ftfttra ^ 

n?sr wi i (A Jfstts $ aprrtft 4®# ftatt 
W *rtetc*(j <sRaw j?tf <w ftfaj® ?’c® «ttw I <«t 
w* ^?tr® $ w*i ^jt% tot «rf?r • 4 $$ ?T*rto1w 
ft*R ^rr’^r *fcj *nrtt<* ars—-st 

*t«fKfi> 'srftsw Rtj'si 55 istl&t 

V 

?cb? *jt*l*rlttj vat *ltrt<tc® «p ftft 

■f’C? 'Sft®1 <F 31 aw tftfl ?’t®t 

ttcRr *tt?twT etorfsrcij® «rt^lw?T firft>r*tai bs#t 

^1 53 I 

’jrftWtfe-«*t'$l c«lre ^Rt?^r , ®iT®tt?t?r ftrft^ot® 
foft ^ai w aTMR <$*• ®t’i® <i? «wa 

tKCT eirataR ?? i <iit w*i tfe tMfcsa c®ft iw 
ftatt i ®t’OT f®®t?ra ft?f t?t tsgn iiw? 
fww* ftw csFfftgR Rt*RP fti*p. *rl^a Rfta e i 
c«re?ri aftw, *tt’c® art* ®fw* ct *j®st 
«m® ®t’w® *ti «pt 5 p?«i *3 \\ aTfal- 

*IttdftJ «t®1 viWS^W C*t WSJ t.6f1 tU 5 ® trc<j pfar 
ftre ^<j *itftCTT ip cwTrc 5H cim\ sri7c*it 




















55^1 «i«r5i *rrt?7re 'srtew 555 

5t*fl m i f%f**i «iftstCT 5T*t C5«5t?r <rar ttesswt 
fct«1 ?’CT tj 9 ! C^*rl 55 1555 f$5? C*$ 55*91 5ft55 

'srw* 5*® «t^ 515155*5 faf55 51’? 

5t*5 i ^srW?, w 5trtt5j &M fwra 5rt5*l9vttci>5 
«Wt« «t5*f® *tt® <5551 5t55« «W5 5*51 5ft i 

^TW®rt^5 2^5 fsff55*ft c*?5ra t5^ «jw? 
5^55 <ftra istft 'e*ft 5 *ft <tff*j»r 5I 55 51 1 <n^ 

55**1 fiff?!*! *fl*lf5f55t55 515 *ffl, f^l «P *ft*—55ES1 
'StHf 511 I 5Jt5*l9ft%ti>5 f®*f55 'SIS '57:55* fiffejRt 5^ 
wn f%i5i '5T^t““f 5i5ftf55* *t5tt«f sr’i*i 5ft 51 51 5 I 
33 *ri 1 ist’cw* '<3*155*15 *tlf%*r 'SK^fwii * 1 #® «rtre 
55C5 5159(1 *ftis. ill 1 5jft*t9rfei>5 ^it5 ^f& ««(■ 
<ife C5, forft® ^B5t5T$ 3? 5*51 5ft I 5Jt5*t9rfc> % 555 
61>K1> 'SR’Sft 3tC5F, (5551 UfjlS 5t5ftf53* 1%fi(>T f5f«tE3 
*®IOT, STfsr, 5H *rt5f1 «l^f® 5? 5P51 -5ft— 

t?3l5li3fl>5 5*5 5Jt5*T9lt^3 f5$5 c^f5« 5? C5^ | 
5Jt5t9Tt^7;u5 filf53*tol[ C*tt5*1 9TtC5 51, 555 51 3stQtff5 

5§ 55 51 <45? 'STf'855'S *fcl? 5ft 51 I 
'S&^mj $ 559T f%f53*faj #tf5*l9f ’Sift 331 
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4^5 C9, C9ff9« c^fsi'e 93<1lf%9 

fa*i9 f9t»t9 , ®K*r 9Jl^t9rfo$ <3^5 Wl 55 •, ^5tTS 
*we 9*9 ?9 i 

v9'®«c®n , ® e i 91919 5ft® 'srtflr^ 'siCT^i^t f%(99^ 

9Tt9s|®Tt^5 C«tW C®ft 5t®5 I 491 C9f%*9 

2(19 9*19 93<tlfo$ 9Jt4t9t^ 5591 59 I ^t’51^1 

9t9it99 91*, qwwtfl, otW», fSpttmfe* 51$ c^rra 

d}, «(tfct9 *tf3(, 5ft$t1>9 C*|9, 999F19 5m, 91919 

f5s% «t^f® 9*«fafa apijtf? bsfl 59 i '5(1919, *m 

1*191 9t9l9f9* f%f9t99 91’ 0! 1t*f 9’t*f 919 91 «W1 9§ 

59 91 9’OT 'JUtSr^lsj 51199 C<l9t5rl, C5t$ C9519, C99t9, 

5195, 499 1% fft-ffrl *t$T$« 9Jt9Fl*lfe#'«Wr5 505 I 

9)1*l9l$i:&9 C$f99, C5919-S '5(15*19 cm* <11691 
* ' 

919; $51 TfC9« C9*f 951 I 9Tt*t9l$^ C«(t* C9 
^5 9*9 '6 1% <lf99l e l f*f99 frsft 5’0$ <Ht9 ^t’9 
$951 C9$ 491 9Jl*1*rt$t;-f*r« 4^ *f$i *lttE5 C9, 4(5pp 
9^919 ^99 99l99*t1tS9 4*tf> 955( *’09 9W 59 I 
l9C*t99a9<l 9C9 *199 C9, 59051 9(^9 '»%& 9T191W9 
9f9 *919 99-9tft9 C9C9f, 5l«f, 995, 59W1 *t^jpe 
9Jl*1*Tt$l$ «W5 519 I 





c*t, era® 

^® 5’w ’gfffftfl s ? strafe i 

, sotf%® x 'srt^tvsjil c«iff *ttwi *rfa; «rt*[- 

®t® jii nt«5i ?t3 ^wt c*m i ^t° ct c*rc«f 
®wl eip *tft*itt«i *tt*3i c^ >t^i cwc*f ^rwt- 
*r^i> «w® wi *1*5? i <i&sftsr ^c?H 

aw 'srttsifi^t* *w®t ctw eig* ’tfottw 
’tt'SSl *rft, Jrsjt otch ^rWt®it^ v w «tf%TSt1C«l 

«ra® toi 3 * i ^^srrsr &«iwfe «ffa m «r* «rft^ 
<$$ ftrcsi ft^ 'Bjttf i 

*rfttw? ®iwi «r?w «tf%5rrc«i *tt«?ri 

*rft, ftl iS«We «w® ®?t?f wt##t *n 

ftfBftft «rf®^® ** ft I <2ff® ^ SW VI’S? 

fcftsft ftw*f C«IC®$ TSff!7f I 
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